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ABSTRACT 
The main objective of this study was investigating the cost implication of introducing health and 
safety management in Addis Ababa city road projects. The issue of occupational health and safety 
management in road the construction industry is at an infant stage. It is reminding to deliver 
medical services when accident happens rather than precaution practices.  In this research, both 
qualitative and quantitative techniques were used to explore and develop an understanding of the 
issue under study the data collection instrument were questionnaire, interview and observation. 
The sampling techniques employed was purposive sampling method were collected from 
contractors, consultants and government representatives to investigate the cost implication of 
health and safety practices in Addis Ababa road construction projects. The results gathered 
indicated that the construction industry has a lot of work ahead of it regarding occupational 
health and safety. The low level of health and safety practice caused by fear of additional cost and 
negligence of employers shows that, contractually, particular health and safety issues are not 
properly addressed. Mostly health and safety costs are not included in bidding documents. The 
analysis of the data revealed that the cost of accident in those projects which implement Health 
and safety management practice in the construction site the management practice need 0.53%f the 
total cost of projects and in this projects only allocate 0.15% of the total cost of projects paid for 
accident. Those projects which don’t apply health and safety managements in the construction site  
paid 4.84% of  the total cost of projects  for accident which happened in the construction site. The 
study recommends that the stakeholders, especially the contractors, should look beyond the 
immediate effect of implementing health and safety programs and policies and focus on their long 
term comparative advantages which include responsibility to profession quality, reliability, 
profitability and timely delivery. 
KEYWORDS: Health and Safety, Performance, Cost, Road construction, Addis Ababa. 
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CHAPTER ONE 
1. Introduction 
Safety can be defined as the state of being "safe", the condition of being protected against physical, 
social, spiritual, political, emotional, occupational, psychological, educational or other types or 
consequences of failure, damage, error, accidents, harm or any other events which could be 
considered non-desirable(Bemold et al. 1993). Safety can also be defined to be the control of 
recognized hazards to achieve acceptable level of   risk. This can take the form of being protected 
from the event or form exposure to something that case health or economic loss. It can include 
protection of people or of possession. Similarly, construction site safety can be defined as the 
efficient and effective implementation of the police and tasks necessarily to satisfy the safety of a 
construction firm's employees and management. Construction safety focus on the careful 
management of the proposes involved in the production and distribution of products and services 
within construction sites (Bemold et al. 1993).    
The subject of health and safety is very wide and can be approached from different perspective 
such as management, medicine, psychology, sociology, and economics to investigate the 
determinates and implication of health and safety for individual workers, economics and societies 
(Pouliakas and Theodossiou, 2010).                                                                                                                                                                              
Construction industry makes significant contributions to the socio-economic development of most 
countries.  The industry makes its direct contribution to economic growth by providing the basis 
upon which other sectors can grow by constructing the physical facilities required for production 
and distribution of other goods and services (United Nations Center, 1984). However, the poor 
safety performance of the construction industry has continued to give international cause for 
concern (Haslam, et al., 2005). The health and safety performance of the industry remains a staring 
challenge in its effort to tackle the developmental initiative of many nations including Ethiopia. 
Workplace Health and Safety on its own is a global challenge to the sustainable development of 
our society and civilization.  
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According to the international labor office, work related accidents and illnesses contribute 3.9 
percent of all deaths and 25 percent of the world‟s population suffers a minor or major 
occupational accident or work related disease in any one year. Other than the moral concerns, the 
economic cost is huge. The work-related injuries cost the United States 125.1 billion US Dollars in 
1998 (1.5% of GDP) and Britain between 14.5 and 18 billion pounds annually (2.1 % to 2.6% of 
GDP) (Indecon 2006). This undermines the industry‟s effort towards sustainable construction and 
development. However, the legal responsibility is a requirement or set of duties for which a 
person‟s act towards others and the public would be prosecuted. If a contractor‟s action does not 
meet this standard of care, the Acts are considered claimed in a lawsuit for negligence.  
In theory, the goal of regulatory bodies is to isolate incidents where misinformation about health 
risks leads people to make non-optimal decisions, as to internalize the situations where health and 
safety risks are not already realized in the market decision. Policy needs to strike a balance 
between the costs of prevention, borne by employers, and the costs of injuries and ill health which 
fall upon the individual and society (Indecon, 2006). Despite being among the countries that 
signed the occupational health and safety law in the Geneva Convention of 1981, the pathetic 
health and safety situation in Nigeria construction industry made Idoro (2008; 2011), to conclude 
that the contractors‟ management efforts on occupational health and safety do not reflect in their 
scope of operations and the accident and injury rates of the Europe construction industry are high.  
Idoro (2008) further maintains that a better approach is to focus on proactive efforts dealing with 
the factors responsible for such accidents and injuries and how to control them. To this end, the 
need to assess the cost and legal implications of health and safety performance of road contractors 
in Nigeria becomes very paramount so as to bring to fore the need to take-on the situation 
proactively. 
1.1 Research Background 
Ethiopian's economy has expanded on an average of 11 percent over the past seven years. 
International Monetary Fund data shows that the government is targeting growth of as much as 
14.9 percent over the next five years. According to The Ministry of Finance and Economic 
Development (MoFED, 2014) the government will intensify efforts to adder‟s hurdles   of 
investment flow by expanding infrastructure facilities. 
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 MoFED also stated that the government has attached due attention for the development of 
railway, roads, telecommunications, irrigation and potable water and sanitation sectors. Therefore, 
Ethiopian is currently enjoying relevantly strong growth in construction activities and the 
country‟s booming construction sector is attracting thousands of laborers (Plus News, 2010), 
unfortunately, Ethiopia‟s construction industry suffers from poor safety and health conditions, 
even though, the constitution (1995) Article 32/2 declared rights of labors to work in a health and 
safe work environment. The framework of the existing occupational safety and health conditions is 
fragmented and inadequately enforced, making construction sites more hazardous.    
In Ethiopia, very limited attempts have been made to identify work related injuries and their 
determinants even among large industrial workers. In a study among 3,100 textile factures workers 
in Addis Ababa a report an indicated a rate of 200 injuries per 1000 exposed workers per year 
(Senbeto,1991). Injuries rate among 4,462 industrial workers in Addis Ababa was 80 per 1000 
exposed workers per year (Fulle, 1988) and reports from department of environmental Health of 
Ministry of Health in the country indicated that among 16,610 large scale industrial workers in 
Addis Ababa, a prevalence rate of 723 injuries per 1000 exposed workers was observed, ( MoH, 
1996). 
In addition to the above statically figures there are also others major non quantifiable costs, such as 
the insurance and health care costs, that affected individual face, the indirect costs that companies 
incur (e.g. the cost of training inexperienced replacement workers, administrative expenses, 
production bottlenecks, low employee morale), the impact on families and communities and the 
inefficiency of having a large proportion of a potentially active workforce being disabled, idle or 
prematurely retired ( Pouliakas and Theodossiou, 2010). 
 According to estimated report by ILO (2008), the global number of work related fatal and 
non-fatal accidents and diseases does not seem to have changed significantly during the past 10 
years. This is mainly driven by the globalization process and rapid industrialization in relatively 
poor countries that are not capable of maintaining effective health and safety system. It has, 
therefore, been argued that the need to focus on health and safety is as paramount as ever, given 
that the traditional hazard and risk prevention and control tools are still effective but need to be 
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completed by strategies designed to address the consequences of a continuous adaptations to 
rapidly changing world of work 
1.2 Statement of the Problem 
Tadese and Kumie (1991) noted that work related injures present a major public health problem 
resulting in serious and economic consequences that could be prevented if appropriate measures 
are taken. Annually, throughout the world, an estimated number of 271 million people suffer work 
related injuries, and 2 million die as a consequence of these injuries. The estimated economic loss 
caused by work related injuries and disease was equivalent to 4 % of the worlds gross national 
product (WHO, 2003). The impact is 10 to 20 times higher in developing countries. (WHO/ILO in 
Africa, 2001).  
Moreover, the majority of the world's workforce does not have access to occupational health 
services. Only 5 to 10 percent of workforce in developing countries and 20 to 50 percent of 
workforce in developed countries have access to some kind of occupational health services 
(Tetsuya, 1999).Small and medium scale industries employed about 80 percent of the workforce 
and contribute over 90 percent of all industries in developing countries. Workers in these 
industries are at greater risk of work related injuries, chronic illness, stress, and disability or death 
because of low educational and literacy rates, unfamiliarity with work process and exposures, and 
inadequate training (Faris, 1998 and park, 2001). For instance,  
 they do not have helmet, 
 hand gloves, 
 eye glass, 
 working clothes, 
 shoes, 
 work on old and inclined wooden scaffolds and ladders, and 
  the transportation and service system seven with heavy construction materials together. 
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 Moreover, the system of road constructions does not have safety nets, restraint and fall arrest 
systems in related to health and safety. 
As a result, a dozen of daily laborers get serious injuries. Many, in fact, lose their life. As it has 
been stated in Ethiopia hot (2012) in a recent scaffold collapse accident in Bahrdar city, the capital 
of Amhara Region, it is witnessed that, 18 young women daily laborers have died, while many 
others were seriously injured. Sohail (1999), described that construction and operation in 
developing countries is particularly dangerous, and a cursory inspection of any job site will reveal 
many health and safety hazards. From International labor office, Ethiopia Labor Inspection Audit 
described that, with the growth of construction industry in Ethiopia, many fatal accidents are 
taking place but most are not reported.  
In addition to the human pain and social costs of workplace injury and disease, there are the 
economic costs to the industry and the community. In 1996/97, the total workers‟ compensation 
cost to employers in the Construction Industry was $185 million. In Addis Ababa city is facing 
various types of Health and Safety related problems in road and building construction among 
which most of them happened due to Unsafe conditions exist on many sites, both large and small, 
and laborers are subjected to numerous hazards, no training programs for the staff and workers 
exist; therefore, no orientation for new staff or workers is conducted, hazards are not pointed out, 
and no safety meetings are held. Employees are required to learn from their own mistakes or 
experience. The data from annual report of Nib Insurance in Addis Ababa insurance claim from 
construction companies in 2010/11 should more than 10 workers have died,106 workers were 
permanently disabled, 4,288 workers were temporary disabled and the total number of workers‟ 
compensation effected during this time to employers were Birr 2,237,882.85. 
Accidents, incidents, injuries and fatalities continue to occur unabated on construction sites around 
the city are consistently increase the project cost Health and Safety management problem is one of 
the series problem in road construction as general.  
Finally, the study will provide a clear understanding of the potential benefits of introducing the 
cost implication safety and health management in road construction and also Health and safety 
practice in Addis Ababa road construction projects. 
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1.3 Research Questions 
To address the above objectives this research will have the following specific questions 
 What is the current status of the occupational Health and Safety practices delivered to road 
construction sectors? 
 What is the cost implication of introducing occupational Health and Safety in road 
construction sectors? 
 How cost of   occupational Health and Safety is managed in road construction sectors?   
 Which types of occupational Health and Safety services are most demanded for road 
construction? 
 What are the problems to practice occupational Health and Safety services in construction 
sectors? 
 What is the cost implication of absence of Health and Safety management in road 
construction sector? 
1.4 Research Objectives 
1.4.1 General Objective 
The main objective is of this research is the effect of introducing health and safety management in  
Addis Ababa City road construction projects. 
1.4.2 Specific Objectives 
The specific objectives include: 
 To assess the current status of the occupational Health and Safety practice 
delivered to road construction sectors, 
  
Effect of Introducing Health and Safety Management in Addis Ababa City Road Projects  
 
7 
 
 To assess how cost of occupational Health and Safety is managed in road 
construction sectors, 
 Identify the problems to practice occupational Health and Safety practice in 
construction sectors, 
 To evaluate the responsibilities of construction stakeholders and assess whether or 
not they are accountable to their responsibility, and 
 To assess safety and health from the legal and contractual perspective. 
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CHAPTER TWO 
2. Literature Review 
2.1 Concepts and Theories of Construction Industry 
The construction industry is one of the biggest industrial employers in many countries of the 
world.  ILO (2009) estimates the number of construction workers in the world are more than 110 
million (usually, between 5 to 10% of the world‟s workforce). The construction industry plays an 
important role in the economy, and the activities of the industry are also vital to the achievement of 
national socio-economic development goals of providing shelter, infrastructure and employment. 
It is clear that construction activities affect nearly every aspect of the economy and that the 
industry is vital to the continued growth of the economy. The Confederation of International 
Contractors' Associations (CICA) estimates the world production by the construction industry at 3 
to 4 billion Euros. The American construction industry, responsible for nearly 4% of the nation's 
Gross Domestic Product, directly employs over five million people and provides millions of 
additional support jobs in related fields (Gerald, 1997).  
The ILO (2009) estimates the number of fatal occupational accidents in the construction industry 
at about 60,000 every year with about 64% in the Asia and Pacific region, 17% in the Americas, 
10% in Africa and 9% in Europe (ITC-ILO, 2009). The role the construction industry plays in 
socio-economic development is significant. The industry is a distinct sector of the economy, which 
makes its direct contributions to economic growth. Infrastructure is indispensable to achieve the 
main development targets such as urbanization, industrialization, equitable income distribution, 
and sustainable economic development. 
Many of the decisions are sequentially developed throughout the construction process by different 
decision makers. In a typical public construction project, the employer (public body), the engineer 
(consultant) in charge of contract administration, and the general contractor are the major 
stakeholders. Public employers invest capital and provide economic power. The engineer acting as 
the employer's representative maintains efficient progress on a project. The contractor provides 
service, skills, and knowledge towards achieving a successful project, that is, a project completed 
on time, on budget, and of the best or specified quality (ITC-ILO, 2009). 
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2.1.1 Definition of Occupational Health and Safety inroad Construction Industry 
Safety can be defined to be the control of recognized hazards to achieve an acceptable level of risk. 
This can take the form of being protected from the event or from exposure to something that causes 
health or economical losses. It can include protection of people or of possessions of construction 
companies. On the other hand, Construction Site Safety Management is defined as the efficient 
and effective implementation of the policies and tasks necessary to satisfy the safety of a 
construction firm's employees and management. Construction safety management focuses on the 
careful management of the processes involved in the production and distribution of products and 
services within construction sites, (Bernold et al. 1993). 
According to Bernold et al (1993) activities such as the management of purchases, the control of 
inventories, logistics and evaluations are often related with construction site safety management. 
Therefore, construction site safety management includes the analysis and management of internal 
processes. 
Paulson (1992) argues that safety is a subject to which most people are quite willing to pay lip 
service, but which too few are willing really to do something about. Health and safety is of 
profound importance particularly in the construction industry. Because, as stated in International 
Labor Office (ILO) (1995) in many countries known for fatal accidents, and those involving loss 
of working time in this industry, frequently exceed those in any other manufacturing industry. 
Contributing to the high rate of accidents are those characteristics of the industry which distinguish 
it from the rest of the manufacturing sector. These are: (1) the high proportion of small firms and of 
self-employed workers; (2) the variety and comparatively short life of construction sites; (3) the 
high turnover of workers; (4) the large numbers of seasonal and migrant workers, many of whom 
are unfamiliar with construction processes; (5) exposure to the weather; and (6) the many different 
trades and occupations (ILO, 1995). 
On the other hand, Helander (1991) states that, construction work is much more hazardous than 
most other occupations. Most accidents involve strike of objects by moving objects and occur 
during work on structures, scaffolds and ladders. Collapse of structures and falling materials also 
account for many fatalities.  
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Many of these accidents can be avoided by the establishment of procedures and regulations to 
enhance safety. And often construction workers underestimate the hazards in their own work. This 
affects the motivation for adopting safe work procedures. Helander (1991) further states that the 
cost of construction accidents amounts to about 6% of total project costs. There are hence forceful 
monetary incentives in construction safety. Consequently, these may encourage the industry as 
well as agencies to invest in this area.  
Accordingly, managing safety and health is not only good for purpose of safety; it also gives good 
financial benefits. Ignoring safety can result in accident and ill-health which not only reduces the 
profits but can also go to the extent of crippling the whole company. Similarly, Rozario (1996) 
maintains that in order to increase efficiency and reduce accidents, which not only benefits the 
individual construction company but also the whole nation, there should be a consistent high 
standard of performance throughout the construction industry.   
Pouliakas and Theodossiou (2010) also stressed the significance of health and safety by stating 
that the increasing competition related to the globalization era, the predominance of service 
oriented industries, the rising job insecurity associated with labor market flexibility (e.g. part 
time/temporary contracts) and the shifting demographic composition of the workforce poses 
important challenges for the health and safety of workers in modern economies. Given the rapidly 
changing economic environment of recent decades‟ health and safety has therefore gained new 
impetus, spurred primarily by the non-trivial costs it entails to both individual and national 
welfare.  
As stated by Construction Industry Training Board (CITB) (1990), the employees‟ health, safety 
and welfare at work are protected by law. The employer has a duty to protect the employees and to 
keep them informed about health and safety. However, employees also have a responsibility to 
look after themselves and others.  
2.1.2 The Industry Practice on Health and Safety in the Road Construction 
Industry 
The overall road construction industry is still looking at positive way to change to a safer working 
environment with the influence of everyone's concern not just the workers or individuals (Hinzer, 
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1996). Kunju (2000), states that safety should look beyond accidents and more towards human 
behaviors and culture. And he also said that measurement would enable comparison and 
benchmarking of performance and track progress from time to time. Once the principle and the 
practice of measurement become the norm, this will facilitate the transformation of motivations 
attitudes and choices in every construction company. 
On the other hand, Anderson (1992) states that proactive safety performance is assured by 
providing the following: having plant and equipment which is fit for the purpose of reducing risks 
from identified hazards as far as is reasonably practicable; system and procedure to operate and 
maintain equipment in a satisfactory manner and to manage all associated activities; and people 
who are competent, through knowledge, skills and attitude, operate the plant and equipment and to 
implement the system and procedure. 
Liska (1993) has introduced the concept of zero incident vs accident techniques as follows; safety 
planning including goals, personnel, policies and procedures; fire protection programs and safety 
budget; safety training and orientations; safety incentives; alcohol abuse programs; proper record 
keeping and follow-up; regular safety meetings; and personal protective equipment. Other safety 
measures include; a comprehensive safety policy statement; a review of construct ability; reliable 
contractor screening; pre-construction meetings (safety review); inspection; and good 
housekeeping. 
2.1.3 Types and Causes of Construction Accidents 
Accidents are undesirable incidents including their consequences. Accidents in construction sites 
are unplanned occurrences involving movement of persons, objects or materials which may result 
in injuries, damages and losses to properties or people (Tam and Zeng S. 2004). Most construction 
accidents are preventable. Common causes of accidents and failures at construction sites include 
bad design, equipment failure, poor management, flawed supervision, lack of training, worker 
negligence (ignorance) plus human error as underlying cause (AACABLS,(Unpublished). The 
majority of accidents happen as result of unsafe acts and unsafe conditions (Hosseinianand 
Torghabeh, 2012). 
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According to the Australian,(2012) code of practice the most common types of accidents or 
hazards are the construction workplace itself, including its location, layout, condition and 
accessibility; the use of ladders, incorrectly erected equipment, unguarded holes, penetrations and 
voids, unguarded excavations, trenches, shafts and lift wells, unstable structures such as 
incompletes scaffolding or mobile platforms, fragile and brittle surfaces such as cement sheet 
roofs, fiberglass roofs, skylights and unprotected formwork decks; falling objects, for example 
tools, debris and equipment; collapse of trenches; structural collapse; the handling, use, storage, 
and transport or disposal of hazardous chemicals; the presence of asbestos and asbestos-containing 
materials; welding fumes, gases and arcs; hazardous manual tasks; the interface with other works 
or trade activities; the physical working environment, for example the potential for electric shock, 
immersion or engulfment, fire or explosion, slips, trips and falls, people being struck by moving 
plant, exposure to noise, heat, cold, vibration, radiation, static electricity or a contaminated 
atmosphere, and the presence of a confined space (Safe work Australia, 2012). 
Similarly, Holt, (2005) divides the causes of accidents in to two: primary and secondary unsafe 
acts and unsafe conditions are often referred to as immediate or primary causes of accidents, 
because they are the most obvious causes and because they are usually directly involved or resent 
at the moment the accident happens. 
2.1.4 Primary Causes of Accidents 
Unsafe Acts: Some examples of unsafe acts are working without authority, failure to warn others 
of danger, leaving equipment in a dangerous condition, using equipment at the wrong speed, 
disconnecting safety devices such as guards, using defective equipment, using equipment the 
wrong way or for the wrong task, failure to use or wear personal protective equipment, bad loading 
of vehicles, failure to lift loads correctly, being in unauthorized place, unauthorized servicing and 
maintaining of moving equipment, horseplay, smoking in areas where this is not allowed and 
drinking alcohol or taking drugs. 
Unsafe Conditions: the following lists are examples of unsafe conditions. Inadequate or missing 
guards to move machine parts, missing platform guardrails, defective tools and equipment, 
inadequate fire warning systems, fire hazards, hazardous atmospheric conditions, excessive noise 
and not enough light to see to do the work. 
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2.1.5 Secondary Causes of Accidents 
Secondary causes are also important, although they are usually harder to seek out and identify the 
failures of the management system to anticipate, and include lack of training, maintenance, 
adequate job planning and instruction, and not having safe systems of work inplace (Holt, 2005). 
One of the secondary causes of accidents are: 
 Management system pressures include financial restriction, lack of commitment, lack of 
policy, lack of standards, lack of knowledge and information, restricted training and 
selection for tasks and poor quality control systems resulting from the above. 
 Social pressure which incorporates group attitude, trade customs, industry traditions, 
society attitudes to risk-taking, „acceptable‟ behavior in the workplace and 
commercial/financial pressures between contractors. 
According to a research made by Addis Ababa City Administration Bureau of Labor and Social 
Affairs the most common accidents occurring in 17 construction sites of 16 selected contractors in 
Addis Ababa City in different categories are shown in Table 1. As it can be seen from the table foot 
and hand injuries followed by falling are the two most common accidents. Their search also 
indicates the main causes of accidents to be negligence and lack of PPE.  
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Table1: Main causes on accidents on the selected construction sites in Addis Ababa 
 Frequency Percent 
Falling 87 16.4 
Collision of vehicles 21 4 
Foot and hand injuries 228 43 
Hits on the head 7     7 1.3 
Falling & collision of vehicles 15 2.8 
Falling & foot and hand injuries    136 
 
   25.7 
 
Falling & hits on the head 3 0.6 
Foot and hand injuries & hits on the head 2 0.4 
All* 31 5.8 
To Total   530    100 
 
2.2 Construction Healthy and Safety Management 
Accident is one of the important factors that play a profound role in the project lifetime and cost. 
So, for a good project management, safety should be incorporated. Generally, the need for safety 
management comes from: 
 Economic reason: an economic minded management pays a greater attention to health and 
safety management, because each unit of cost invested in the program produces a 
corresponding accident reduction and increasing return. Analysis shows that investment 
cost for safety program is always less than unexpected costs due to accidents (National 
safety council, 1973). 
 Social reason: accidents may result in permanent bodily impairment of workers and/or 
others so that they must always live with it, and no amount of personal compensation will 
actually offset the loss. On the other hand, accidents may also result in death of socially 
  
Effect of Introducing Health and Safety Management in Addis Ababa City Road Projects  
 
15 
 
important workers and/or others, which affect their family in particular and the community 
in general (National safety council, 1973). 
 Legislation law: management must meet legal obligations because now aday‟smany 
countries and territories have laws and regulations to the employer not only to pay 
compensation for death and injuries suffered by their workers due to accidents but also to 
conform to a reasonable standard of safety in their operation (National safety council, 
1973). 
2.2.1 Cost of Construction Health and Safety 
Contractors or the construction industry strive for maximization of profit like any other business 
sector. The major goal is to balance the tradeoff among construction cost, time and quality. Most 
of the time contractors set aside the issue of safety and health. Most don‟t even consider the cost of 
safety knowingly or unknowingly. This definitely will decrease their profit margin as it is not 
accounted for.  
Cost of safety can be grouped in to two broad categories: Financial cost and Social cost. Financial 
costs of construction accidents represent the losses incurred by the private investors, such as 
contractors, due to the occurrence of construction site accidents (Tang 2006). Social costs 
represent losses incurred by society due to occurrence of construction site accidents (Tang 2006). 
Are search carried out by Tang et al (1997) list the financial losses as follows: 
(a) Loss due to the injured person- 
 The compensation paid to the injured worker by the contractor is 2/3 of the wage of the 
injured person for each day of absence from work. - -Disability compensation, which 
depends on the percentage of disability (determined by a registered doctor) that the injured 
worker suffers. 
(b) Loss due to the inefficiency of the worker who just recovered from injury upon 
resuming work 
 When the injured worker returns to work, he cannot initially work with 100% efficiency 
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(c) Loss due to medical expenses 
 Medical expenses of the injured worker, including the cost of transport to hospital 
(d) Loss due to fines and legal expenses 
 If the contractor faces prosecution, he may have to pay the solicitor‟s fees and fines 
imposed by the court.                                       
(e) Loss of productivity of other employees 
 The safety officer, site agent, site engineer and the foremen may be involved in assisting 
the injured and carry out works relating to the accident such as accident investigation and 
accident report writing. 
 Other workers may have to stop work immediately after the occurrence of the accident 
(f) Loss due to damaged equipment or plant 
(g) Loss due to damaged material or finished work 
(h) Loss due to idle machinery or equipment 
 After the accident occurred, the workers may stop work temporarily and hence there will 
be idle machinery or equipment. 
Examples of social costs are explained as follows (Ngais, and Tangs., 1999), 
a) The productive years of the injured worker. To evaluate the loss of the    productive years 
of a worker, the method stated in the “Employees‟ Compensation Ordinance” published by 
the Hong Kong Government should be adopted. The ordinance establishes the 
compensation of an injured worker for the case of permanent total incapacity and the case 
of permanent partial incapacity, with reference to earnings, age and the extent of loss of 
earning capacity of the injured worker. 
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b) Families and relative losses. This refers to the opportunity costs of housewives‟ work and 
relatives‟ work to take care of the injured workers. 
c) Fire Department and rescuer services. Costs are incurred by society to provide rescue 
services such as the ambulance transportation and first-aid services. Besides, fire-engines 
services and the wages of the related staff are also social costs. 
d) Losses due to the medical expenses and hospitalization. 
e) The Police Force. When a construction site accident is reported to the police, the latter will 
tackle the case and carry out immediate actions. The police also maintain discipline on site 
and assists factory inspectors from the Labor Department in investigating the accident. 
This is also a cost to the society. 
f) The Social Welfare Department. This includes the administration/personnel costs of the 
Social Welfare Department to provide assistance to the injured worker. 
g) The Labor Department. This includes the costs for regular site inspection for prevention of 
accidents and the costs for investigation and reporting if accidents occur. 
h) The Court. When a serious or a fatal accident happens, the Court will carry out an 
investigation to find out the reasons for the injury or the death of the worker, especially 
when there is any argument between the employer and the family of the employee. This is 
another cost to society. The costs of accidents incurred by contractors on account of 
accidents are divided into three sections (Ngai, and Tang., 1999), The first is the „cost of 
construction health and safety measures‟ i.e. expenses invested directly by contractors in 
safety measures to prevent accidents. The second is „direct costs‟ this is cost caused by 
accidents arising from the occurrence of accidents despite the fact that safety measures 
were in place. The third is the „indirect costs‟ of accidents. 
Cost of construction health and safety measures are also described as safety investments. Safety 
investment consists of the following 3 components Tang,  (2006): 
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(a) Safety administration personnel 
 Site staff and head office staff: according to Hong Kong law, a contractor has to employ 
safety officers and safety supervisors on site to monitor safety-related matters 
 Some large contractors will also employ safety managers / senior safety officers to direct 
and coordinate site safety staff 
 The salary of these personnel and their supporting staff (e.g. clerks, typists) are part of the 
safety investment 
(b) Safety equipment 
 Purchasing of safety boots, goggles, helmets, safety fences, first-aid facilities, etc which are 
related to the provision of safety on site 
(c)  Safety training and promotion 
 Safety training courses are organized by contractors for their employees 
 Safety promotion includes the printing of pamphlets and posters, the production of safety 
advertising banners and boards, organization of safety campaign and monetary rewarding 
of individual workers who achieve a good safety standard of work, etc. 
2.3  Health and Safety Performance Cost 
Haefeli et al,(2005) report that avoidance or reduction of accident and work-related ill health costs 
per se does not appear to be the primary motivating factor for effective health and safety 
management. A combination of other interlinked factors emerged as being more influential in 
driving the health and safety agenda in most organizations, including: avoidance or reduction of 
liability claims; potential legal exposure; concern over the cost of insurance premiums; external 
pressures from insurance companies; maintenance of corporate image and reputation; customer 
and client expectations; government targets; moral obligations; staff morale; absence, recruitment 
and retention, and impact on productivity, efficiency and quality of service delivery. However, it 
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was generally acknowledged that health and safety failures might ultimately impact on the 
financial performance of an organization through any of these higher-level factors, submitted.  
In view of the above position, Guha and Biswas, (2013) argue that safety investment cannot be 
unbounded and a rational judgment for safety cost is required and maintain that costs associated 
with stringent safety parameters in developing countries might simply be unsustainable and that 
the stakeholders cannot bear the safety cost for economic survival if the real cost of accident is too 
low in the economy. Most organizations were perceived as having an established commitment to 
continuous improvement and therefore required no additional motivation to improve. However, a 
range of factors were identified as being potential levers for change, including: demonstration of 
the cost benefits of interventions, and the financial impact of health and safety failures; reductions 
in insurance premiums or pressure from insurers; a reduction in claims and legal exposure, and 
unsatisfactory trends in incident rates.  
The cost of health and safety was generally perceived as a necessary and beneficial business 
expense. In some cases, input costs were considered to be low, requiring more investment in terms 
of time and effort than large financial sums. In others, the cost of compliance with certain aspects 
of legislation was considered to be high in relation to the perceived benefits. This latter view was 
most prevalent among small company representatives. The vast majority of participating 
organizations had not explicitly demonstrated cost savings as a result of health and safety 
involvements. Overall there appears to be more of an appreciation of „softer benefits‟ (e.g. staff 
morale, retention, productivity) than hard financial gains (Haefeli, and other 2005).  
The cost associated with health and safety performance can be summarized as follows;  
 Costs of safety programs  
 Costs in educating and training staff or workers  
 Costs in enforcing and inspecting health and safety plan in a construction site  
 Costs of commercial incentives.  
These costs can be directly or indirectly incurred. 
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2.3.1 Legal and Economic Implication of Health and Safety Non-Performance on 
Construction Site 
Okolie and Okoye, (2012) stress that the importance of safety on construction sites and safety of 
construction workers can never be over emphasized, because when accidents happen on site, they 
cause many human tragedies, de-motivate workers, disrupt site activities, project progress, and 
affect overall project cost, productivity and reputation of the firms concerned. In addition, 
Mthalane, et al (2008), identify loss of productivity, disruption of current work, training cost for 
replacement, damages to plant, equipment, completed work, corrective actions to prevent 
re-occurrence of accident, degradation of efficiency, expenditure on emergency equipment, 
slowdown in operations, costs of workman‟s compensation, medical payments, insurance 
premium, costs of rescue operations and equipment, loss of function and operations income, 
payments for settlements of injury or death claims, legal fees for defense against claims and 
increased insurance costs as major economic impact of site accident on construction companies. 
These singular acts underscore the magnitude of legal and economic implications of accident when 
it occurs on construction site. Common knowledge shows that every accident results in costs. 
These costs can be categorized into:  
In consonance with the above, Hrymak and Pérezgonzález, (2007) case studies on 20 construction 
sites in Ireland show that a wide range of negative costs and effects resulted from the accidents in 
terms of financial costs to employers, which the amounts varied greatly from €0 to over €3.8 
million.  
Employer costs from the accidents included salary costs for replacement staff or overtime 
payments, production and productivity losses, retraining costs, personal injury claim 
compensation, repair bills, medical & travel expenses and increased supervision. specify the 
conditions to which an employee is entitled to compensation when injures or suffers occupational 
diseases in the course of his employment. 
In Hong Kong, Li and Poon, (2009) reveal that there are substantial number of court cases with 
respect to worker‟s compensation for non-fatal construction accidents. To this effect, the legal and 
economic implications of health and safety failure on construction site are enormous and any 
attempt to underrate it will be detrimental to the success of the construction project. 
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Table 2.2, 2.3 and 2.4 show a report of accidents, their causes and cost of health and safety 
problems of construction projects obtained from annual report of three insurance companies in 
Addis Ababa.  
Table 2: Two years Insurance claims by construction companies from Nib Insurance Company 
Year 2002/2003 Ethiopian Calendar 
N
o
 Type of 
accidents 
Amount Causes of accidents Insurance 
payment 
Reference 
1. Temporary 
disablement  
4288 Falling, hand injuries, hit 
by objects  
1,119,689.55 Expenses only for 
medical treatment  
2. Permanent 
disablement  
106 Falling and hit by objects  674,677.80 Compensation for 
disablements   
3. Death  10 Falling from height, heavy 
duty machineries and 
electrical accident  
443,516.00 Compensation Paid 
for legal inheritors  
4. Property damage  - - - - 
Total 4,404.00  2,237,883.35  
 
Table 3: Two years Insurance claims by construction companies from Awash Insurance Company 
Year 2002 /2003 E.C /Awash Insurance / 
N
o
 Type of accident Amount /frequency/ Causes of 
accidents 
Insurance payment 
1. Temporary 
disablement  
269 Various 157,260.05 
2. Permanent 
disablement  
43 Various 206,392.81 
3. Death  5 Various 196,950.00 
4. Property damage  - - - 
 Total 317  560,602.86 
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Table4: Four years Insurance claims by construction companies from United Insurance Company 
Year 2000 E.C /United Insurance Company/ 
No Types of 
accidents 
Amount Causes of 
accidents 
Insurance 
payment 
Reference 
1. Temporary 
disablement  
17 - 209,032.65 Expense only for 
medical treatment  
2. Permanent 
disablement  
42 - 49,190.89 Compensation for 
permanent disablement  
3. Death   - - - - 
 Total 59  258,223.54  
 
Year 2001 E.C/United Insurance Company 
No Types of 
accidents 
Amount Causes of 
accidents 
Insurance 
payment 
Reference 
1. Temporary 
disablement  
20 - 455,180.19 Expense only for 
medical treatment  
2. Permanent 
disablement  
88 - 119,906.04 Compensation for 
permanent disablement  
3. Death   1 - 132,000.00 Compensation for 
death 
 Total 109  707,086.23  
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Year 2002 E.C/United Insurance Company/ 
No Types of 
accidents 
Amount Causes 
of 
accidents 
Insurance 
payment 
Reference 
1. Temporary 
disablement  
22 - 323,332.72 Expense only for medical 
treatment  
2. Permanent 
disablement  
58 - 74,399.64 Compensation for 
permanent disablement  
3. Death   6 - 478,000.00 Compensation for death 
 Total 86  875,732.36  
 
Year 2003 E.C/ United Insurance Company/ 
No Types of 
accidents 
Amount Causes of 
accidents 
Insurance 
payment 
Reference 
1. Temporary 
disablement  
2 - 64,000.00 Expense only for medical 
treatment  
2. Permanent 
disablement  
30 - 67,106.50 Compensation for 
permanent disablement  
3. Death   1 - 63,067.00 Compensation for death 
 Total 33  194,173.50  
The annual reports from the insurance companies indicate that construction work-related accidents 
and diseases were less attention given. From Nib, Awash and United insurance companies their 
annual reports in 2009 and 2010showed that the most cause of accidents in the construction 
industries were happened Falling, hand injuries & hit by objects. In Table 2.2 Nib insurance 
company paid birr 1,119,689.55 for temporary disablement and birr1,118,193.80for 
Compensation for permanent disablement and death. In some of the tables it is clearly seen that the 
causes of accidents were missed, i.e.; not recorded, which were a very important indicator to 
design safe working procedure and develop a mitigation measure to reduce and avoid occupational 
accidents and diseases in the construction sector. 
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From the reports of the insurance companies it can be seen that falling from height, vehicle 
accidents and electrical accidents were the major causes of deaths at construction sites. Falling and 
hit by objects were also the major reasons for the permanent disablement injuries on the workers at 
construction sites and it shown in table 2.2 
2.4 Health and Safety Benefits 
A study by Joseph (1998) regards the justification for safety investment was explored. The study 
discovers relationships between safety investments, profit and accidents justify that safety cost 
money and can increase profit. It means that reduction in accident rates will inevitable 
exponentially increase profit, it can save lives and increase the profit margin (Amarjit Singh, 
1999).Traditionally indirect costs are measured as being four times the direct costs , but the 
indirect costs of injuries may range from two to twenty times the direct costs (Kinn, 2000). When 
it comes to the overall costs of an injury, indirect costs must be considered along with direct costs 
in order to accurately portray the economic impact of an injury (Hinze,J., Construction Safety, 
1997)For example,  listed the following indirect costs:  
 cost of lost time of injured worker  
 Cost of lost time of other workers who stop work 
 cost of time lost by foreman, supervisors, or other executives 
 Cost of time spent on the case by first-aid attendant and other staff  
 Cost due to damage to equipment, tools, property, and materials 
 cost to employer under employee welfare and benefits system 
 Cost to employer for continuing ages of injured worker 
 Cost due to loss in profit due to reduced worker productivity 
 Cost due to loss in profit due to idle equipment 
 Cost incurred because of subsequent injuries partially caused by the incident 
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 Cost of overhead (utilities, telephone, rent, etc.) 
 Injuries also play a direct role in the overall productivity of a construction project. 
2.4.1 Cost of Accidents (COA) 
The COA can be categorized as being either direct or indirect. Direct costs tend to be those 
associated with the treatment of the injury and any unique compensation offered to workers as a 
consequence of being injured and are covered by workmen‟s compensation insurance premiums. 
Indirect costs which are borne by contractors include reduced productivity for both the returned 
worker(s)and the crew or workforce; clean-up costs; replacement costs; costs resulting from 
delays; supervision costs; costs related to rescheduling; transportation, and wages paid while 
the injured is idle (Hinze ,1994). 
Recent research conducted in the United Kingdom (UK) determined indirect costs to be 11 times 
the direct costs 11:1 (Movement for Innovation 2003). Research conducted in South Africa 
determined the indirect costs to be 14.2 times the direct costs (Smallwood 2000a). 
Research conducted in the United States of America indicates the total cost of accidents to 
constitute, 6.5 % of the value of completed construction (The Business Round table 1995) and in 
the UK approximately 8.5 % of tender price (Anderson 1997). Based upon the respective indirect 
cost multipliers determined in the UK and South Africa, namely 11 and 14.2, and the estimated 
compensation insurance for 2002, the total cost of accidents could have been between: R200,1 m + 
(R200,1 m x 11) = R2 401,2 m andR200,1 m + (R 200,1 m x 14,2) = R3 041,5 m Further, based 
upon the value of construction work completed in the year 2002, namely R56 343 million(South 
African Reserve Bank2003) the total COA could have been between4.3 % (R2 401,2 m / R56 
343m) and 5.4 %(R3 041,5 m / R56 343 m) (Smallwood 2004a). However, the issue relative to the 
CoA is that ultimately clients incur the cost thereof. Given that designers are concerned with the 
optimization of value they should to contribute to efforts to mitigate accidents. 
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2.4.2 Cost of Prevention (COP) 
(Rowlinson S., 1997) Maintains H&S performance cannot be measured in economic terms, but 
only in social terms. Consequently, the appropriate level of expenditure on H&S should be based 
upon economic, political and social considerations. However, various authors quantify the cost of 
prevention. The Business Round table (1995) cites research conducted in the USA, which 
determined that the cost of administering an H&S program usually amounts to 2.5 % of direct 
labor costs. Based upon two projects undertaken by a South African general contractor and given 
that direct labor costs typically constitute 25 % of the total project, the cost of administering an 
H&S program was estimated to amount to 0.65 % (25 % x 2.5 %) of the total project cost 
(Smallwood 2000a). 
Research conducted by Lai (Tang, Lee& Wong 1997) in Hong Kong revealed that most 
contractors set aside an amount of less than 0.5 % and some even less than 0.25% of the contract 
sum for investing in H&S on their contracts. During recent research conducted among a group of 
„best practice H&S‟ general contractors (GCs) the question: „On average, approximately what 
percentage does the cost of H&S constitute of total project cost?‟ was asked. Eight GCs responded. 
Two GCs (25 %) recorded percentages, namely 3 % and 0.5 %, and six (75 %) identified ranges: 
three (37.5%) „0 ≤ 1 %‟ and three (37.5 %)1≤2 %‟ (Smallwood 2004). The COP is of relevance to 
designers, particularly where they are the principal agent, because of the following. 
 First, in terms of the Construction Regulations, clients may appoint designers or other 
consultants as their agents to fulfill their responsibilities.  
 clients are required to ensure that principal contractors have made adequate allowance for 
H&S, the COP is important A further issue is that should the allowance for H&S be 
inadequate, based upon the negative effect of inadequate or the lack of H&S on the other 
performance parameters, overall project performance could be impaired. 
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2.4.3 Qualitative and Quantitative Benefits of Investing in H&S 
Numerous authors advocate investing in H&S because of the diverse range of benefits that accrue. 
The Bureau of Labor Statistics (BLS) (Concrete Construction 1991) contends that H&S training 
not only ensures compliance, but that it can 
 reduce absenteeism 
 Lower compensation costs, and 
 Increase efficiency 
However, some authors are more specific and cite percentage increases and decreases,( Bentil, 
1992) who cites findings by DuPont Safety Services which indicate that construction firms that 
make H&S a priority can reduce lost workday accidents by an average of 37 % in the first year and 
between 10 %and 20 % in each subsequent year .According to Bentil(1992) a panel erector who 
developed a formal H&S program was able to reduce its workers‟ compensation claims from 
US$800,000 a yeartoUS$56,000 in 1989. 
Another contractor who had no formal H&S program in 1986 paid workers‟ compensation claims 
in excess of US$500000 after working nearly 600 000person hours. In 1987, after hiring a 
full-time H & S director and implementing a formal H&S program, their claims were reduced 
to US$300 000 after working nearly 700 000worker hours. By 1988 the number of claims had been 
reduced to less than US$115 000afterworking nearly 600 000 worker hours and by mid-1989 
claim amounts had been reduced to less thanUS$50 000after working over 600000 worker hours. 
That is, over a period of 3½ years they reduced their claims by 90 %. The relevance of the 
qualitative benefits of H&S to designers is the positive indirect Impact thereof on overall project 
performance. Reduced absenteeism and increased efficiency positively impact on project time. 
Lower compensation insurance costs reduce the labor overhead (Kirchsteiger, 2005) cited in 
(Smallwood,2006) concur that accidents can marginalize the project team‟s efforts at achieving 
the project deliverables on time and within budget due to these costs associated with accidents. 
Furthermore, bad publicity arising out of these accidents may also tarnish the client‟s name and 
strain relations among project stakeholders as everyone is quick to blame the other. In a study of 
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the influence of H&S culture on H&S performance by Smallwood (2002), it was found that the 
following were manifestations of the negative impact of H&S performance: 
A further issue is that should the allowance for H&S be inadequate, based upon the negative effect 
of inadequate or the lack of H&S on the other performance parameters, overall project 
performance could be impaired. 
Direct costs 
Poor housekeeping Decline in productivity Program Delay Increased cost of accidents Increased 
Accidents Increased compensation insurance claims Compensation insurance loading Harm to the 
environment Rework on-achievement of quality Complications. 
2.5 Optimum Investment of Safety Program 
Unquestionably accidents result in cost. Safety programs cannot be run without cost.  Cost verses 
cost of safety program can be categorized in to insurable (direct) none insurable(indirect).  
Direct costs include 
 Property damage 
 Compensation cost. 
 Medical cost. 
None insurable cost includes: 
 Process interruption. 
 Diminished employee morale. 
 Industrial relation problem. 
 Poor corporate image. 
 Reduction of productivity. 
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 Additional administration time. 
 Replacement and retraining cost etc 
Alarmingly studies show that insurable cost is always less than none insurable one in any accident 
(Martin Loosen, 1st edition, 2003). Based on Health and Safety Executive (HSE) in London 
(1993) study typical ratio of insurable cost to none insurable one in any accident is1:11. This 
highlights the sever resource implication for companies with poor safety records and the hidden 
nature of the cost, which is probably the reason why many campaniles fail to make safety a high 
priority If so, how much a construction company should invest on Optimum Health and Safety 
(OHS) program. This needs some analysis. From purely economic point of view, this depends up 
on the level of risk they take, which in turn depends up on the type of work they under take the 
effectiveness of their safety program systems and work culture. Unquestionably, the more risky 
the situation, the greater the investment justified. The key point is there that each unit of currency 
invested for OHS produces a corresponding reduction in accidents cost, making it possible to 
identify an optimum point beyond which investments produces diminishing return. This situation 
is shown as figure below: 
  
Total cost (A+B)  
  Optima risk Cost of OHS program (B) 
Cost Cost of OHS program Failure (A)   
 Optimal investment cost 
 
Effort put to OHS management program  
FIG 2.1. Relation between cost and effort put into OHS management program 
However, such rational approach to safety and health is both ethically and economically 
questionable. Ethically, for example, it is difficult to place an economic value on person‟s health, 
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and in safety terms there is no such thing as tolerable risk. Economically, it may be questionable 
because the cost of work-related accidents are shared between employer, workers and community 
but the rational approach considers the cost of employer which would mean insufficient to cover 
total OHS problem costs. It is also possible to say that accidents can produce social problems both 
on community and employee that can‟t be expressed in terms of in terms of money, which makes 
the proportions of the employer cost incomparable. Therefore, a socially responsible construction 
company will seek to reduce risk below the equilibrium (optimum) level and invests in a higher 
level. But, for planning purposes, it is the reference frame of management decision, (Alemu, et al, 
2006). 
2.6 Construction Safety and Health in Ethiopian Context 
Construction in developing countries, like Ethiopia, is more labor intensive than that in the 
developed world, many of them are unskilled. Without a significant difference between large and 
small contractors found in Ethiopia, almost all of them do not have a safety policy (Limenih, 
2010). For the majority of contractors, however, maximizing profit is the prime concern. Unsafe 
conditions exist on many sites, both large and small, and laborers are subjected to numerous 
hazards. On many sites, no training programs for the staff and workers exist; therefore, no 
orientation for new staff or workers is conducted, hazards are not pointed out, and no safety 
meetings are held. Employees are required to learn from their own mistakes or experience. In 
addition, there is lack of medical facilities, shanty housing, and substandard sanitation. Workers 
undertake a risk while at work and the following problem areas are common: 
1. While excavating in deep trenches (with no proper shoring or bracing) 
2. Concreting is done mainly by laborers, and cements burns due to the unavailability of 
protective gloves and boots are common, 
3. Workers fall from heights due to weak scaffolding and the unavailability of safety belts 
and 
4. Workers sustain injuries on the head, fingers, eyes, feet, and face due to absence of 
personal protection equipment. 
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Condition of work of construction workers in Ethiopia is found to be poor. This is mainly due to 
the poor employment relationships and lack of safety measures. Safety measures are nonexistent in 
the construction sites; therefore, workers are exposed to different kinds of work related hazards. 
Most of the injured workers did not receive compensation because of triangular employment 
arrangements between the building contractors, sub-contractors and sub-contractors which 
obscure lines of liability (Limenih, 2010). 
Injuries generally are unreported; however, if necessary, a laborer might receive first aid or 
preliminary medical care. In most cases, specialized medical treatment or compensation is 
unavailable.  
Workers themselves consider accidents as due to their own negligence, and accept that 
construction is a dangerous occupation. Nevertheless, major accidents involving the death of a 
worker may be reported due to the financial expenses and litigation that could be involved. Some 
informal assessments identified a few major reasons for safety non-performance which included: 
lack of development of construction sector in the shape of mechanization and industrialization; 
lack of professional construction management practices, inadequate safety provisions laid by the 
existing regulatory environment which has failed to establish safety as a major industry objective, 
insufficient and incentive-less insurance mechanisms which have failed to establish safety as a 
business survival issue, and unfavorable business environment which has led to adversarial 
business relationships among stakeholders resulting in controversies, conflicts, claims and 
litigation and hence diverting the focus away from issues like safety (Farooqui et al., 2007). In this 
study the researcher tried to access data or any organized researches conducted in construction 
health and safety in Ethiopian context from Ministry of labour and Social Affairs and Ministry of 
Works and Urban Development. However, the researcher could not find any materials regarding 
health and safety except the health and safety manual prepared by Ministry of Labour and Social 
Affairs. 
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2.7 Legal and Contractual Aspects of Construction Health and Safety in 
Ethiopia 
2.7.1 Construction Health and Safety from Legal Point of View 
Most countries of the world including Ethiopia have occupational health and safety act or code of 
practice for all industry sectors. Many even have OHS acts or code of practice for a specific 
industry such as the construction industry. Legislation of such acts will help to emphasize on the 
need of the safety of workers to protect them from work related accidents and health problems. 
Providing such material is necessary to put the duties and responsibilities of every party involved 
straight forward.  
Currently, the UK has a regulation for the construction industry specifically which is cited as 
Construction (Design and Management) Regulation 2007. The regulations ensure that health and 
safety is taken into account, coordinated and managed effectively through all stages of the 
construction project. It covers general management duties applying to construction projects, 
additional duties of clients, designers and contractors in a project which is notifiable, how 
construction work should be carried out and measures to be taken to ensure specified aspects of 
health and safety and to prevent danger from a number of specified hazards. 
Codes of practices and standards have a particular important role to play in the construction 
industry, especially when being used in conjunction with performance-based safety 
legislation(Dias and Coble,1996).Having a guide or code of practice makes it easier for clients, 
designers, supervisors and contractors to know what they are dealing with beforehand. They will 
be able to prepare themselves to tackle hazards at their sources and prevent them and if not 
possible minimize them since there is a manual to follow through. Effective safety programs not 
only help to reduce construction site injuries and fatalities, but also lead to increased productivity 
and reduced construction costs (Dias and Coble, 1996). 
However, the presence of rules and acts does not make the problem go away if there is no one to 
care or follow them. Here is where a concerned governmental body is needed. A governmental 
supervisor or inspection body will make sure that the regulations are being executed and 
implemented in every case so risk is prevented or minimized. In addition to this, it is not a matter 
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of thing that one can get out with paying a fine or even some time in prison. It is human lives at 
stake. Each and every person should be concerned about the wellbeing of others.  
The health and safety practice in the construction industry sector in Ethiopia is far behind 
compared to many other countries. Even though the industry contributes to the economy 
significantly and consists of a large number of employees, the health and safety of workers is 
overlooked. Most of the time the thought of health and safety is put aside in which the main 
concern is to get the job done. This shows that the health and safety of workers is not a priority as 
long as the job is done. 
Being protected from hazards in the work place and having a healthy and safe work environment is 
the right of every employee not an option. The constitution of Ethiopia in Article 9 states about the 
supremacy of the constitution in the hierarchy of the laws of the land and all international 
agreements ratified by Ethiopia are an integral part of the law of the land which includes all the 
ILO‟S Convention ratified by Ethiopia.  
The international labor organization is a specialized agent of the United Nations which mainly 
aims to promote rights at work, encourage decent employment opportunities, enhance social 
protection and strengthen dialogue on work-related issues. This means that as Ethiopia is a 
member of ILO, all the declarations and conventions signed apply. This gives every worker 
citizens the right to a healthy and safe work place.  
In addition to this, Article 89 (8) the constitution of the Federal Democratic Republic of Ethiopia 
Proclamation No. 1/1995 (21st August, 1995) states that, "government shall endeavor to protect 
and promote the health, welfare and living standards of the working population of the country 
"(FDRE, LP 377/2003). This grants workers the right to be protected from harm. Unlike many 
countries, in Ethiopia there is one comprehensive labor law, which is Proclamation 377/2003 that 
is operating in order to address all aspects of ensuring labor relation to be governed with basic 
fundamental rights and obligation focusing on industrial peace in all work places. The law is also 
formulated in order to guarantee and maintain all fundamentals rights at work and to define the 
powers and duties of the organ charged with enforcing of the implementation of the ideals of the 
law which is tantamount to the labor inspectorates (Dawit, 2006).  
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The proclamation in article 92 clearly states the fundamental obligation of an employer to take the 
necessary measure to safeguard adequately the health and safety of the workers to comply with the 
occupational health and safety requirements provided for in this Proclamation; take appropriate 
steps to ensure that workers are properly instructed and notified concerning the hazards of their 
respective occupations and the precautions necessary to avoid accident and injury to health; ensure 
that directives are given and also assign safety officer; establish an occupational, safety and health 
committee of which the committee's establishment; provide workers with protective equipment, 
clothing and other materials and instruct them of its use; register employment accident and 
occupational diseases and notify the labor inspection of same; arrange, according to the nature of 
the work, at his own expenses for the medical examination of newly employed workers and for 
those workers engaged in hazardous work, as may be necessary; ensure that the work place and 
premises do not cause danger to the health and safety of the workers; take appropriate 
pre-executions to insure that all the processes of work shall not be a source or cause of physical, 
chemical, biological, ergonomically and psychological hazards to the health and safety of the 
workers (FDRE, LP 377/2003). 
Article 93 and 94 states the obligations of workers. This makes sure that all the responsibility of 
health and safety are not totally laid on the employer. Workers also should play their role in 
protecting themselves and other workers from health and safety hazards. The major obligations set 
for workers are FDRE, LP 377/2003: 
 Co-operate in the formulation of work rules to safeguard the workers‟ health and safety, 
and implement same; inform forthwith to the employer any defect related to the 
appliances used and injury to health and safety of the workers that he discovers in the 
undertaking; report to the employer any situation which he may have reason to believe 
could resent a hazard and which he cannot avoid on his own any accident or injury to 
health which arises in the course of or in connection with work; make proper use of all 
safeguards, safety devices and other appliance furnished for the protection of his health or 
safety and for the protection of the health and safety of others; obey all health and safety 
instructions issued by the employer or by the competent authority. 
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 It also prohibits workers to interfere with, remove, displace, destroy or damage any safety 
devices or other appliances furnished for his protection or the protection of others; or 
obstruct any method or process adopted with a view to minimizing occupational hazard. 
Articles 95-112 discuss the definition of occupational injury, accident and occupational diseases. 
The law also stipulates that an employer shall be liable for, all occupational injuries on workers 
except those that are caused intentionally by workers in case of non-obedience to safety 
instructions, non-observance of accident prevention regulation and injuries caused being 
intoxicated  (Dawit, 2006). 
Concerning occupational health and safety of the construction sector specifically, there are some 
articles included in the Council of Ministers Building Regulation No. 243/2011 and the respective 
directive which is Building Directive No 5/2011. However, there is no article in the Ethiopian 
Building Proclamation No. 624/2009 related to occupational health and safety before (design 
stage) or during construction. 
Article 29(5) of the regulation states in order to prevent the occurrence of any danger during any 
construction work, the owner of the building shall take the following seven measures CMBR, 
No.243/2011: 
a. Cover the construction site with acceptable materials; 
b. Protect utility lines in the ground from being damaged during excavation; 
c. Ensure the well-being of the traffic flow around the site; 
d. Prevent the exposure of inflammable construction materials to fire; 
e. Provide safety wears for site employees and visitors;  
f. Take precautionary measures to avoid danger on the life of human being and property 
which may be caused by the misuse of chemical products for construction purpose; and 
g. Employ appropriate mechanisms which protect any mote of dust, smoke, ray, and other 
similar elements from causing nuisance and pollution to the area. 
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The regulation in Article 30(2) discusses about fulfillment of temporary facilities like store, 
lavatory for employees, dressing room, office and dining rooms or temporary sheds prior to 
commencement of construction CMBR, No.243/2011. 
Related to fines in breach of failure to take safety measures during construction are 3000Birr for 
category B buildings (a building with a span of more than 7 meters between two reinforced 
concrete, steel or other structural frames or of two or more stories not covered in category „C‟ or a 
real estate development of category „A‟) and 5000Birr for category C buildings (any public or 
institutional building, factory or workshop building or any building with a height of more than 12 
meters) and no fines for category A building (a one story building with a span of 7 meters or less 
between two reinforced concrete, steel or other structural frames or any dwelling house not 
exceeding two stories) (article 44(11)) CMBR,No.243/2011.  
The Building Directive No 5/2011 states, under part four which is about precautionary measures 
during construction, about specific measures to be taken in order to avoid accidents. It discusses 
about the use of ladders and scaffolds, care that should be taken during demolition work, 
precautions to be taken while working on heights and roof work, protections during excavation 
works, the use of chemicals, explosive and toxic materials, the use of PPE, employees and 
workplace safety and the obligation of documenting and reporting of accidents BD No5/2011.  
The different governmental bodies in the country for example, The Ministry of Labor and Social 
affairs and The Ministry of Urban Development, Housing and Construction, have very low 
collaboration in the execution of the Law concerned with occupational health and safety. This 
results in waste of resources and ineffectiveness in bringing any change. There should be a 
concerned body to make sure that rules and regulations are followed and executed. However, in 
Ethiopia there are no well-organized supervisory or inspection governmental bodies. Thus, the 
stakeholders of the industry will not be able to give attention to the subject matter. Consequently, 
the burden will be dealt by workers who are really engaged in the process. The overall effect will 
harm the country‟s economy. 
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2.7.2 Contractual Attributes of Construction Health and Safety 
Besides the regulations on health and safety under international law or any national applicable law, 
the condition of contract plays a very important role in promoting a healthy and safe construction 
environment for workers and the public at large. Condition of contract is terms and conditions that 
set the right and obligation of contracting parties when a contract is awarded or entered into. 
Including health and safety conditions in condition of contract helps to enhance the practice as it 
gives significant emphasis for the said issue. It will make is easier to administer the situation on 
site since the obligations are set in the contract document. Internationally the FIDIC (International 
Federation of Consulting Engineers) condition of contract for construction also known as the Red 
Book is used. The FIDIC general condition of contract has around five clauses, addressing the 
health and safety performances on a project, which are discussed below.  
Claus 4.8 which is about safety procedures states that: 
“The Contractor shall comply with all applicable safety regulations, take care for the safety of all 
persons entitled to be on the Site, use reasonable efforts to keep the Site and Works clear of 
unnecessary obstruction so as to avoid danger to these persons, provide fencing, lighting, guarding 
and watching of the Works until completion and taking over , and provide any Temporary Works 
(including roadways, footways, guards and fences) which may be necessary, because of the 
execution of the Works, for the use and protection of the public and of owners and occupiers of 
adjacent land( FIDIC, 2006).”  
Clause 6.4 which is regarding labor Law discusses about the contractor‟s responsibility to comply 
with all the relevant labor Laws applicable to the Contractor‟s Personnel, including Laws relating 
to their employment, health, safety, welfare, immigration and emigration, and shall allow them all 
their legal rights. It also affirms that the contractor shall require his employees to obey all 
applicable Laws, including those concerning safety at work (FIDIC, 2006). 
Clause 6.7 which is specific to health and safety states the contractor‟s duty. It states that The 
Contractor shall at all times take all reasonable precautions to maintain the health and safety of the 
Contractor‟s Personnel; ensure that medical staff, first aid facilities, sick bay and ambulance 
service are available at all times at the Site and at any accommodation for Contractor‟s and 
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Employer‟s Personnel, and that suitable arrangements are made for all necessary welfare and 
hygiene requirements and for the prevention of epidemics; appoint an accident prevention officer, 
who shall be qualified for this responsibility, and shall have the authority to issue instructions and 
take protective measures to prevent accidents, at the Site, responsible for maintaining safety and 
protection against accidents; provide whatever is required by this person to exercise this 
responsibility and authority; send, to the Engineer, details of any accident as soon as practicable 
after its occurrence; maintain records and make reports concerning health, safety and welfare of 
persons, and damage to property, as the Engineer may reasonably require; conduct an HIV-AIDS 
awareness program via an approved service provider, and shall undertake such other measures as 
are specified in this Contract to reduce the risk of the transfer of the HIV virus between and among 
the Contractor‟s Personnel and the local community, to promote early diagnosis and to assist 
affected individuals; conduct Information, Education and Consultation Communication (IEC) 
campaigns, at least every other month, addressed to all the Site staff and labor (including all the 
Contractor's employees, all Subcontractors and Consultants' employees, and all truck drivers and 
crew making deliveries to Site for construction activities) and to the immediate local communities, 
concerning the risks, dangers and impact, and appropriate avoidance behavior with respect to, of 
Sexually Transmitted Diseases (STD) – or Sexually Transmitted Infections (STI) in general and 
HIV/AIDS in particular; provide male or female condoms for all Site staff and labor as 
appropriate; provide for STI and HIV/AIDS screening, diagnosis, counseling and referral to a 
dedicated national STI and HIV/AIDS program me, (unless otherwise agreed) of all Site staff and 
labor( FIDIC, 2006).  
These clauses clearly state the obligation of the contractor towards the health and safety of the 
work environment. Incorporation of such kind of conditions in the contract document will 
facilitate a good practice of health and safety easily. Nationally, the concerned body to 
implementation of public procurement is the Ethiopian Public Procurement and Property 
Administration Agency. The role of the agency is promotion of proper implementation of the 
Public Procurement Proclamation, development of manpower capacity to carry out public 
procurement functions, and the strengthening of uniform application of the procedures laid down 
in the Public Procurement Directive and Standard Bidding Documents in all public bodies at 
federal and regional levels (http://www.mofed.gov.et/).  
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The Federal Public Procurement Agency (FPPA) general condition of contract has a single clause 
describing the main obligation of the contractor in maintaining health and safety on sites. Clause 
45(1-10) of the GCC states that The Contractor shall have the right to forbid access to the Site to 
any person not involved in the performance of the contract, with the exception of persons 
authorized by the Engineer or the Public Body; ensure the safety on sites during the whole period 
of execution and shall be responsible for taking the necessary steps, in the interests of his 
employees, agents of the Public Body and third parties, to prevent any loss or accident which may 
result from carrying out the works; take all essential steps, on his own responsibility and at his 
expense, to ensure that existing structures and installations are protected, preserved and 
maintained; be responsible for providing and maintaining at his expense all lighting, protection, 
fencing and security equipment which proves necessary for the proper implementation of the tasks 
or which may reasonably be required by the Engineer; ensure security following any accident or 
damage; comply and ensure that its employees comply with, the requirements of relevant Health 
and Safety and other relevant legislation; nominate a Health and Safety Representative to liaise 
with the Engineer on all Health and Safety matters; follow a system of accident recording in 
accordance with the Contractor‟s own accident reporting procedures; bring all modifiable 
accidents to the attention of the Engineer; ensure the co-operation of its personnel in all prevention 
measures designed against fire, or any other hazards, and shall notify the Public Body of any 
change in the Contractor's working practices or other occurrences likely to increase such risks or to 
cause new hazards; and provide such first aid facilities and ensure that his staffs abide by such first 
aid procedures as shall be required by the Public Body(SBDPWNCB, 2011). 
In addition, Clause 45.4 suggests that the Engineer may carry out the work at the expense of the 
Contractor to the extent that the Contractor is liable if the Contractor is unwilling or unable to 
undertake the necessary measures in preventing any risk of accident or damage or ensuring 
security following any accident or damage (SBDPWNCB, 2011).  
Both the FIDIC and FPPA GCC clearly set what should be done in the prevent ion of health and 
safety risk on construction site. However, the main problem is in bringing these conditions down to 
the ground. 
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CHAPTER THREE 
3. Materials and Methods 
3.1 Introduction 
This chapter covers the study design used for the research, the methods used for data collection and 
determination sample followed for the study. Surveys are popular means of obtaining information 
from people by asking questions. Surveys are one of the most frequently used methods in social 
research (May, 1997).  
3.2  Data Sampling, Collection, & Analysis   
Both qualitative and quantitative techniques were used to explore and develop an understanding of 
the extent to which the construction industry addresses occupational health and safety practices 
and also to assess the level of awareness on the subject matter. The study employed cross-sectional 
survey design, which aimed at quantifying the distribution of certain quantitative and qualitative 
variables in a study population. Cross-sectional design is suitable for this study a site provides a 
clear view of the outcome and the characteristic associated with it. The samples identified for the 
study is purposely sampling techniques were employed. It also uses survey techniques to gather 
data that are relatively inexpensive and take up little time to conduct. 
3.2.1 Data Sampling 
Sampling and sample size are very crucial issues when conducting a quantitative research. Thisis 
because conclusions are drawn based on the generalization made from the results obtained from 
the samples. It is believed that the more the sample size is the more it will represent the population. 
There are a number of ways to calculate sample size from a certain population. Another advantage 
of sampling is less expensiveness and time saving. There are a total of 100 Grade 1, Grade 2, 
Grade 3 General Contractors and Grade 1 and 2 Road Contractors. As being the major stake holder 
of the construction consultants should also be included in the sample. The number of consultants 
specialized in road construction design and consultancy is 23 with Grade1 to 4. In addition, 
representatives of Addis Ababa City Roads Authority, Addis Ababa City Administration, Bureau 
of Labor and Social Affairs and Ministry of Social and Labor Affairs are also being included in the 
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sample. From this population, the sample size for the study will be 100 contractors, consultants 
and governmental representatives are considered with 95% confidence level. The calculation is 
done based on the following 
In total, the number of Contractors, Consultants and Clients on which the study was undertaken is 
summed up to sixty (60). 
Using the Kish formula (1965), the sample size is: 
n  
  
     N
  ………. Eqn. (1) 
Where n=sample size. 
 N = Total population size (the number of Grade one Contractors in Ethiopia). 
N =150 
   
  
  
 
s= maximum standard deviation in the population of elements. (Total error of 0.1 at a confidence 
interval of  95%).  
v= standard error of the distribution assumed to be 0.05. 
 s
2
 = p (1-p) where p is the proportion of population elements that belong to the defined class. 
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In order to get a thorough representation of the sample size, the distribution of the questionnaires is 
conducted to both Consultants and Contractors of grade one category considering of experience 
and reputational diversities within the construction industry. 
 In addition, representatives of Addis Ababa City Roads Authority, Addis Ababa City 
Administration, Bureau of Labor and Social Affairs and Ministry of Social and Labor Affairs are 
also included in the sample. From this population, the sample size for the study is 60. 
3.2.2 Data Collection 
After determining the research sample size, a total of 60 questionnaires were distributed and 
delivered in person to the representatives of the three target groups (the Contractor the Consultant 
and client) of the projects under study. So, the questionnaires were distributed to the 
representatives of each party and who have a direct involvement and believed to have sufficient 
know-how. For the sample determined, five questionnaires were distributed to the client which is 
8.3 % of the total number of questionnaires, 25.7% of the total, were distributed to Contractors of 
the projects and 66.6% of the total questionnaires were distributed to the representatives of 
consultants of the projects.  
3.2.3Data Analysis  
This research used two types of data analysis methods, in analysis of the sample data. The 
descriptive statistical analysis was used to analyze the means of the data collected through the 
close-ended questions of the questionnaire. The data collected using observation; referring 
recorded documents and open-ended questions of the questionnaire were analyzed using 
qualitative data analysis techniques together with the results of the descriptive statistics in order to 
supplement one by the other. Finally, descriptive statistical analysis methods and SPSS software 
were used to analyze and present the data obtained from the questionnaires in a tabular form. The 
statistical method which is used in analyzing the data obtained from the respondents is as follows:  
 Degrees of freedom(df) are often broadly defined as the number of "observations" (pieces 
of information) in the data that are free to vary when estimating statistical parameters. 
Degree of freedom = n-1, where n = Sample size (i.e., number of observations). 
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 T-test is commonly used to determine whether the mean of a population significantly 
differs from a specific value (called the hypothesized mean) or from the mean of another 
population. The t-test calculates a t-value. (The p-value is obtained directly from this 
t-value.)  
    ……….. Eqn. (2) 
Where 
µ = Proposed constant for the population mean 
x = Sample mean 
n = Sample size (i.e., number of observations) 
s = Sample standard deviation 
sx = Estimated standard error of the mean (s/sqrt(n)) 
Determination techniques for Cost implication 
The cost was determined based on the contract amount, cost of health and safety management and 
cost paid to the accident. It was expressed by percentage and the cost implication was determined 
by comparing cost health and safety management and payment to accident. 
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CHAPTER FOUR 
4. Results and Discussion 
The main objective of this study was investigating the cost implication of introducing health and 
safety management in road construction industry in Addis Ababa.  
4.2 Socio Demographic Characteristics of Respondents 
This section deals about educational background of the study, field of the study work experiences 
and title of the current position. 
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Table 5: Socio demographics characteristics of respondents 
 Item  Frequency Percent t Df P-value 
1 Educational 
Background 
University diploma  16 29.1  
 
28.286 
 
 
54 
 
 
0.000 
University degree 
and above 
39 
 
70.9 
 Total  55 100 
2 Field of study  Civil 
engineering/TVTE 
41 74.5  
 
21.164 
 
 
54 
 
 
0.000 
 
 
Construction 
technology 
management  
14 25.5 
Total  55 100 
3 Work 
Experiences  
1-10 Years  24 43.6  
23.169 
 
54 
 
0.000 11-20 Years  31 56.4 
Total  55 100 
4 The Title of 
current 
position  
Project manager  7 12.7  
 
 
21.218 
 
 
 
54 
 
 
 
0.000 
Consultants officer   40 72.7 
Counterpart 
engineer  
3 5.5 
Construction 
engineer  
5 9.1 
Total  55 100 
Table 5 shows that the socio demographic characteristic of the respondents. 
The first visible of socio demographic characteristics of the respondents were educational 
background. Accordingly, 39(70.9%) of the respondents were at educational level of university 
degree and above, 16(29.1%) of the respondents were at educational level of university Diploma. 
More over the statistical result was significant at test, t-value was 28.286 at 54 degree of freedom 
the P-value was less than the statistical significance value of 0.01. This shows that the respondents 
have almost similar educational background.  
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The second item which was included under socio demographic characteristics of respondent was 
field of the study, 41(74.5%) of the respondents were included to the category of field of the study 
of civil Engineering, 14(25.5%) of the respondent was categorized to construction technology and 
management. Moreover, the statistics was tested at t-value was 21.164 at 54 degree of freedom. 
The calculated statistical significance value was 0.00 which was less than the statistical 
significance value of 0.01. This value indicates that most of the respondents have almost the same 
profession.   
The 3
rd
 item was respondents work experience, 24(43.6%) of respondents were categorized in 
work experience of 1-10 years and 31(56.4%) of the respondents categorized under 11-20 years of 
work experience. The calculated t-value was 23.169 at 54 degree of freedom additionally, the 
calculated statically value (P-value) was 0.000 which was less than the usual statically significance 
value of 0.01. According to the statically value most of the respondents categorized under 11-20 
years of work experience. 
The other item which was included in the socio-demographic category was title of current position. 
Accordingly, 40(72-7%) of the respondent‟s consultant staffs in their current position and 
7(12.7%) of the respondents were project manager in their current position, and 5(9.1%) of the 
respondents were construction engineer in their current position.  
Thus, from above information it is possible to infer the majority of respondents has educational 
level of university degree and above. Their field of study was civil engineering, has work 
experiences 11-20 years. 
4.3 Status of the Occupational Health and Safety Services 
The health and safety performance of the industry remains looking intently challenge in its effort 
to tackle the construction industry. Under this section, effort has been exerted to assess the status 
of the occupational and health safety service in construction industry sector.   
Table 6 illustrated that respondent‟s response on safety equipment in the construction site. 
Regarding to this, 34(61.8%) the respondents do not have safety equipment in the construction site 
and 21 (38.2%) of the respondents reported that as they have safety equipment in construction site. 
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Moreover, t-test value was 24.476 at 54 degrees of freedom. The calculated statistical significance 
value was 0.000 which was less than the statically significance value was 0.05. From the above 
information, we should decide from the calculated data it is possible to conclude that in the 
construction site which was reported by the respondents do not have safety personal protective 
equipment in the construction site.  
Table 6: Respondents response on safety personal protective equipment in the construction site 
Item Response Frequency Percent T Df P-value 
Do you have 
safety 
equipment in 
your site  
Yes  21 38.2  
24.476 
 
54 
 
0.000 No  34 61.8 
Total  55 100 
Table 6showed that respondents report to costs invested in construction site. Concerning to this, 
34(61.8%) of the respondents reported that the costs that invested to them were not identified and 
21(38.2%) of the respondents reported that costs that cannot tell because it is supplied by 
contractor. The calculated t-test value was 20.901 at 54 degrees of freedom. Additionally, the 
calculated statically significant value was 0.000 which was less than the statically significance 
value 0.01 (P<0.01). From the above information, based on the calculated data it is possible to 
infer that the costs that is invested for occupational health and safety was not identified. 
Table 7: Respondents reported to costs invested in construction site 
How much costs do you invest to them Frequency Percent t df P-value 
Not identified  34 61.8  
 
20.901 
 
 
54 
 
 
0.000 
Cannot tell because it is supplied by 
contractor  
21 38.2 
Total  55 100 
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Table 7 showed that respondents report on major causes of accidents occurring at construction 
sites. Regarding to this, 20 (36.4%) of the respondents reported that the major cause of accidents 
occurring  at construction site was lack of personal protecting equipment, 15(27.3%) of the 
respondents reported that the major cause of accidents occurring at construction site was lack of 
knowledge on health and safety procedure, 10(18.2%) of the respondents reported that major cause 
of accidents occurring at construction site was negligence in appropriate working behavior, 
10(18.2%) of the respondents reported that major cause of accidents occurring at construction sites 
was working condition or environment. The calculated t-test value was 14.709 at 54 degree of 
freedom. Additionally, the calculation statically significance value 0.000 which was less than the 
statically significance value .01 (P<0.01). the calculated data shows that the likelihood of the 
occurrence of accidents due to Lack of personal protecting equipment, Working condition or 
environment, Lack of knowledge on health and safety procedure and Negligence in appropriate 
working behavior at construction sites almost the same. 
Table 8: Respondents report on major cause of accidents occurring at construction sites 
Item Response Freq Percent T df P 
Major cause of accident 
occurring at 
construction sites  
Lack of personal 
protecting equipment  
20 36.4  
 
 
14.709 
 
 
 
54 
 
 
 
0.000 
Working condition or 
environment  
10 18.2 
Lack of knowledge on 
health and safety 
procedure  
15 27.2 
Negligence in appropriate 
working behavior  
10 18.1 
Total  55 100 
  
Table 8 showed that respondents report on major types of accidents frequently occurred in the 
construction sites. Regarding to this, 18(32.7%) of respondents reported that the major types of 
accident frequently occurring in the construction site was strike by moving objectives of vehicles, 
15(27.3%) of the respondents reported that foot and hand injuries were the major types of accident 
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frequently occurring. Furthermore, 12(21.8%) of the respondents reported that the major types of 
accidents frequently occurring in the construction sites fall from height. The calculated t- test value 
was 17.749 at 54 degrees of freedom. Additionally, the calculated statically significance value 
was0.000 which was less than the statically significance value 0.01. from the above information 
the calculated data shows that the likelihood of the occurrence of Fall from height, Fall on some 
level Strike by moving objects of vehicle, and Foot and hand injuries accidents at construction 
sites almost the same. 
Table 9: Major types of accidents frequently occurred in the construction sites 
Item Response Freq Percent T df P 
What are the major 
types of accidents 
frequently occurring in 
your construction sites  
Fall from height  12 21.8  
 
17.749 
 
 
54 
 
 
0.000 
Fall on some level  10 18.2 
Strike by moving objects 
of vehicle  
18 32.7 
Foot and hand injuries  15 27.3 
Total  55 100 
 
Table 9 showed that respondent‟s response on companies‟ implementation of occupational health 
and safety practices. All of the respondents claimed that  companies lack of the implementation of 
health and safety practices. Therefore, from the analysis we can conclude that companies do not 
implement healthy and safety practice in the construction site.  
Table 10: Respondents response on company‟s implementation of occupational health safety 
practices 
Item Response Freq Percent t df P 
Do companies lack the 
implementation of health and 
safety practice  
Yes  55 100  
 
- 
 
 
- 
 
 
- 
 
No  - - 
Total  55 100 
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Table 10 Showed that respondent‟s response on the main reason of cause of accidents occurred at 
construction sites.  
Regarding to this, 28(50.9%) of the respondents reported that the main reason of cause of accidents 
occurring at construction sites were lack of awareness while 27(49.1%) of the respondents 
reported that the main reason of cause of accidents occurring at construction sites were negligence. 
Moreover, the calculated t-test value was 22.183 at 54 degrees of freedom. Additionally, the 
calculated statically significance value was 0.000 which was less than the usual statically 
significance value 0.01 (P<0.01). This implies that the main reason of cause of accidents occurring 
at construction sites negligence and lack of awareness. 
Table 11: Respondents response on the main reason of cause of accidents occurring at 
construction sites 
Item Response Freq Percent T df P 
What do you think the 
main reason of cause of 
accidents occurring at 
construction sites  
Negligence  27 49.1  
22.183 
 
54 
 
0.000 Lack of awareness  28 50.9 
Total  55 100 
 
Table 11 showed that respondents report on the measure of construction companies take to 
prevent accidents from occurring. Concerning to this, 19(34.5%) of the respondents reported that 
the measure of construction companies take to prevent accidents from occurring was monitoring 
workers while they are doing their job, 17(30.9%) of the respondents reported that the measure of 
construction companies take to prevent accidents from occurring was minimizing the risk from the 
source, moreover, 11(20.0%) of the respondents reported that the measure of construction 
companies take to prevent accidents from occurring was providing personal protective equipment. 
And 8(14.5%) of the respondents reported that the measure of construction companies take to 
prevent accidents from occurring was substitution (replacing a hazarding work method with less 
hazardous one. Moreover, the calculated t-test value was 16.286 at 54 degrees of freedom. 
Additionally, the calculated statically significance value was .000 which was less than the 
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statically significance value 0.01 (P<0.01).that most of the construction companies try to use all 
techniques. 
Table 12: Respondents report on the measure of construction companies acquires to prevent 
accidents from occurring 
Item Response Freque
ncy 
Percen
tage 
T df P 
What are the measure 
of construction 
companies take to 
prevent accidents 
from occurring 
Providing personal protective 
equipment  
11 20.0  
 
 
 
16.286 
 
 
 
 
54 
 
 
 
 
0.0
00 
Substitution (replacing 
ahazardions work method with 
less hazarding one  
8 14.5 
Minimizing the risk from 
source  
17 30.9 
Monitoring workers while 
they are doing their job  
19 34.5 
Total  55 100 
Table 12 showed that safety equipment, safety insurance included in the contract document of the 
current projects. Regarding to this, 49(89.1%) of the respondents reported that there were no safety 
equipment, safety insurance included in the contract document of the current project and 6(10.9%) 
of the respondents reported that there were safety equipment, safety insurance included in the 
contract document of the current project. Moreover, the calculated t-test value was 44.57 at 54 
degrees of freedom. The calculated statically significance value was 0.000 which was less than the 
statically significance value of 0.01 (P<0.01). The analysis shows that safety equipment and safety 
insurance were not included in the contract documents. 
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Table 13: safety equipment, softy insurance including in the contract document of the current 
projects 
Item Response Freq Percent T df P 
Are safety equipment, safety 
insurance included in the 
contract document of your 
current project  
Yes  6 10.9  
 
44.571 
 
 
54 
 
 
0.000 
No  49 89.1 
Total  55 100 
Table 13 showed that respondents report on accident happened in the site which they might over 
face. Regarding to this, 15(27.3%) of the respondents reported accidents happened in the site 
causes disrupt site activates which they over face, 10(18.2%) of the respondents reported that 
accidents happened in the site affecting overall project costs, 10(18.2%) of the respondents 
reported that accidents happened in the site which cause medical payments and 10(18.2%) of the 
respondents reported that accidents happened in the site which cause insurance premium. 
Moreover, the calculated t-test value was 10.649 at 54 degrees of freedom.  
Additionally, the calculated stastical significance value was 0.000 which was less than the stastical 
significance value 0.01 (P<0.01). From calculated stastical value we can conclude that accidents 
happened in the construction site construction companies over face the disrupt site activities, 
medical payments, insurance premium, payment for settlements of injuries or death claims and 
delay project progress, this affect overall project cost. 
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Table 14: Respondents Report on accidents happened in the site which they might over face 
Item Response Freq Percent T df P 
If any accidents 
happened in your site 
which you might over 
face  
Delay project progress  5 9.1  
 
 
 
10.649 
 
 
 
 
54 
 
 
 
 
0.000 
Affect overall project cost  10 18.2 
Disrupt site activities  15 27.3 
Medical payments  10 18.2 
Insurance premium  10 18.2 
Payment for settlements 
of injuries or death claims  
5 9.1 
Total  55  
4.4 Result and Discussion on Assessment of Health and Safety Service in 
Road Construction Industry 
The analysis was done by SPSS software in order to increase the accuracy and reliability of the 
results of the thesis. SPSS is software for statistical data analysis and interpretation. Knowing the 
types of accidents and illness frequently occurring on road construction sites is a major step in 
prevention process. It will give the upper hand in the process of practicing occupational health and 
safety programs. The main causes for these accidents are negligence or inappropriate working 
behavior, poor working condition and lack of knowledge on health and safety procedures as stated 
in the results and it is shown in  Table 4.8. These causes of accidents depict that only a small 
amount of effort is what is needed to bring a significant change in good occupational health and 
safety practice. 
The low level of health and safety practice caused by fear of additional cost and negligence of 
employers shows that contractually particular health and safety issues such as cost are not properly 
addressed it is shown in Table 4.7. Mostly health and safety costs are not included in bidding 
documents. Then contractor will not be able to give quotation for such expenses. Consequently, 
the belonging of the responsibility of the costs of construction safety is not known. In the 
meantime, construction worker and the economy of the country at large will suffer from it. The 
results show that contractors are majorly held for the responsibility of health and safety concerns.  
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It is true that they are the major party in the industry and it is shown in appendix Table 2. However, 
it does not mean they are the only party in the industry. Each and every party should be held 
accountable for its owner‟s possibility. Consultants are majorly responsible for administrating the 
contract and design. Hence, they should be responsible brought by design fault and poor contract 
administration. The client should make sure that both the contractor and the consultant are working 
accordingly to the contract. The government is also responsible in protecting workers and the 
economy. It should properly manage licensing of contractors and consultants and assigning safety 
officers in order to protect wellbeing of the industry related with health and safety. 
The low level of health and safety practice caused by fear of additional cost and negligence of 
employers shows that contractually particular health and safety issues such as cost are not properly 
addressed. Mostly health and safety costs are not included in bidding documents. Then contractor 
will not be able to give quotation for such expenses. Consequently, the belonging of the 
responsibility of the costs of construction safety is not known. In the meantime, construction 
worker and the economy of the country at large will suffer from it and it is shown in appendix 
Table 2. 
The most common type of accident preventive measure taken by companies is providing personal 
protective equipment. However, providing PPE is found on low level of accident preventive 
measures next to elimination, substitution and isolation. Personal protective equipments only 
protect the injury not the accident itself from happening. Even though, avoiding the injury is a 
positive thing it should not be the main target in having a health and safe working environment. 
and it is shown in Table 4.12 
Furthermore, the practice of health and safety in general is construction projects is very law as can 
be seen from the results. There are properly stated clauses and articles in all condition of contracts. 
It is obvious that the projects are constructed after the signing of a contract and the contract 
document is a standardized document which is either PPA, MWUD or FIDIC. All these types of 
contracts have clauses and articles just about health and safety practice of construction sites. 
Therefore, the problems lay solely on contract administration not the contract itself. It can be 
clearly analyzed from the results that construction occupational health and safety practice in 
Ethiopia is at a very poor stage. Contrary to the requirement of contractors to assign a health and 
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safety officer and report and document employment accident and occupational diseases stated in 
Labor Proclamation No 377/2003 Article 92, most of the contractors do not act accordingly. 
4.5 Cost Implications of Health and Safety in Road Construction Site 
This part presents the analysis of the cost implications of health and safety management in road 
construction project site. Table 4.16 below shows the opinion of the sampled population in respect 
to whether the implementation of health and safety programs on the construction site increases the 
project cost or not.  
The projects selected in this study based on the implementation of Healthy and Safety 
management practice in their respective sites. The data was obtained from the contract agreement 
document while Healthy and Safety cost was obtained from contractor financial reports. And the 
parameter (the percentage) was calculated by the researcher based on the financial documents. 
In Table 15 below Project 1 was implemented in 16 months duration starting from 2015, Project 2 
was implemented in 24 months duration starting from 2013, Project 3 was implemented in 12 
months duration starting from 2014, Project 4 was implemented in 21 months duration starting 
from 2013, Project 5 was implemented in 18 months duration starting from 2015, Project 6 was 
implemented in 18 months duration starting from 2013, Project 7 was implemented in 18 months 
duration starting from 2014,  Project 8was implemented in 12 months duration starting from 2013    
and Project 9 was implemented in 12 months duration starting from 2014. 
Moreover, percentage of CHS with CTA was obtained by CHS/CTA*100%and percentage of CA 
with CTA was obtained by CA/CTA * 100%. The cumulative result 0.15% was obtained sum of 
CA/CTA was 1.367%and this result divided by 9 i.e 1.367%/9 = 0.15%. 
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Table 15: Cost implication of introducing health and safety management of Addis Ababa city road 
projects 
Projects 
which 
accidents 
happened 
Contract 
amount in 
million 
(birr) 
 
(CTA) 
Cost of 
implementing 
health and 
safety in 
millions (birr) 
(CHS) 
Amount of 
cost paid for 
accidents in 
millions 
(birr) 
(CA) 
Percentage of 
implementing 
H & S 
 and CTA 
 
(CHS)/(CTA) 
Percentage 
of accident 
payment 
paid with  
CTA 
(CA)/(CTA) 
Project 1 520.0 3.12 1.20 0.6% 0.2% 
project 2 300.6 1.81 0.55 0.6% 0.2% 
Project 3 115.00 0.46 0.04 0.4% 0.03% 
Project 4 500.7 3.01 2.10 0.61% 0.04% 
Project 5 119.62 0.72 0.02 0.6% 0.017% 
Project 6 132.00 0.53 0.05 0.4% 0.04% 
Project 7 279.7 1.7 0.80 0.61% 0.28% 
Project 8 178.00 0.712 0.12 0.4% 0.06% 
Project 9 551.20 2.21 2.6 0.6% 0.5% 
Total 2,696.82 14.27 7.48 4.82% 1.367% 
Average    0.53% 0.15% 
Table 15 showed that cost implication of introducing health and safety management of Addis 
Ababa city road projects. The research tried to assess nine projects of contract amount, cost of 
implementing health and safety and total amount cost paid for accidents.  
The result showed that the projects contract amounts to cost of implementing of health and safety 
is 0.53% of the total project cost which is 81.5% coincide with the value which stated in the  
literature review that is the cost of administering an H&S program usually amounts to 2.5 % of 
direct labor costs. Based upon two projects undertaken by a South African general contractor and 
given that direct labor costs typically constitute 25 % of the total project, the cost of administering 
an H&S program was estimated to amount to 0.65 % or (25 % x 2.5 %) of the total project cost. 
from the result it is possible to conclude that due to the implementation of health and safety 
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management in the construction projects it is possible to minimize the occurrences of accident in 
the construction projects.   
The table below showed that the selected project in which accident was happened on their site and 
in addition to that projects which do not apply Healthy and Safety management practice.  
In the second column deals with the total project cost that was obtained from contract agreement 
document, the third column showed that the cost of accident obtained from contractor report. The 
last column deals with percentage of accident payment i.e CA/CTA*100%. 
The average result i.e 4.85% was obtained by sum the result of CA/CTA*100% = 29.08% divided 
by 6. 
Table 16: Cost implication of Nonperformance of introduction of health and safety management 
of Addis Ababa City road project 
Project Contract amount(CTA) in 
million birr 
Cost paid for 
accidents (CA)in 
million 
% an accident payment 
paid with CTA 
(CA)/(CTA) 
Project 10 182.0 7.5 4.1% 
project 11 528.6 5.83 1.1% 
Project 12 563.6 9.77 1.7% 
Project 13 281.9 13.3 4.7% 
Project 14 374.9 2.0 0.5% 
Project 15 127.3 21.61 16.98% 
Total  7934.4 60.01 29.08% 
Average    4.85% 
Table 16 showed that Cost implication of Nonperformance of introduction of health and safety 
management of Addis Ababa City road projects 
From the literature review direct costs are those associated with the treatment of injured parties as 
well as the compensation insurances provided for the employees in the event of an accident. The 
indirect costs incurred by contractors include: Reduced productivity of injured party, reduced 
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productivity of workforce Cost of delays Costs for provision of supervision Costs resulting from 
rescheduling Costs of transportation Cost of replacing injured party Wages paid while the injured 
party is non-productive and recuperating. Here as we see from the above information the projects 
did not knew how to measure the benefits of health and safety, this indicates also they didn‟t knew 
the vast benefits of implementing of health and safety management issues on the integrated 
development of total project managements. The implication of the result showed that, the cost of 
construction accidents amounts 4.85% of total project costs. which is 74.6% coincide  with  the 
literature review that the research conducted in the United States of America indicates the total 
cost of accidents to 6.5 % of the value of completed construction and  which is 57.1% coincide 
with result in the UK approximately 8.5 % of tender price and also 100% coincide with the result 
in South Africa 4.3% -5.4% clearly we can observe a huge amount of economic saving can 
brought by implementing health and safety precautions, but beyond the cost benefits additional 
Benefits are achieved through avoidance of delays to the project, involvement in litigation and 
management effort in accident or incident investigations.  
Moreover, according to Helander (1991) finding his finding stated that the cost of construction 
accidents amounts to about 6% of total project costs. There are hence forceful monetary incentives 
in construction safety. Consequently, these may encourage the industry as well as agencies to 
invest in this area. Accordingly, managing safety and health is not only good for purpose of safety; 
it also gives good financial benefits. Ignoring safety can result in accident and ill-health which not 
only reduces the profits but can also go to the extent of crippling the whole company. Similarly, 
Rozario (1996) maintains that in order to increase efficiency and reduce accidents, which not only 
benefits the individual construction company but also the whole nation, there should be a 
consistent high standard of performance throughout the construction industry.   
A large and often unrecognized benefit to both client and contractor comes from enhanced project 
performance. A safe, tidy site with good access is likely to be an efficient site with high morale, 
fewer disputes, reduced absenteeism and labor turnover, enhanced team working and better 
relationships. 
The analysis of the data revealed that the cost of accident in those projects which implement 
Health and safety management in the construction site by investing 0.53%f the total cost of 
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projects for health and safety programs they only over face 0.15% of the total cost of projects paid 
for accident while those projects which don‟t apply health and safety managements in the 
construction site they paid 4.84%of the total cost of projects for accident which happened in the 
construction site. 
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CHAPTER FIVE 
5. Conclusions and Recommendation 
5.1 Conclusion 
The purpose of this study was investigating the cost implication of introducing health safety 
management practices is the work environment in Addis Ababa city road sector. To precede the 
study questionnaire, interview and observation was used as instrument of data collection. Based on 
the data collected through questionnaire interview and observation was analyzed using descriptive 
statistics of frequency and percentage. From this research the following major ideas were 
concluded. 
 The major types of accidents are categorized strike by moving objects of vehicle. These 
accidents are preventable as most of them are caused by negligence and inappropriate 
behavior. include lack of personal protective equipment, is lack of knowledge on health 
and safety proceeds, Workers do not have the proper knowledge and training on health and 
safety procedures to protect themselves and others. Contractors, consultants and clients are 
not playing their role in accident prevention. It is becoming customary just to give medical 
care and compensation to victims of unsafe work and work environment. There is not much 
done in prevention of accidents and health hazards from happening. 
 It was discovered that construction companies have health and safety policy installed on 
construction site, but unfortunately do not comply with the policy. Despite haven identified 
the necessary equipment for a workable healthy and safe construction site, full compliance 
is still below the average. This has resulted in some forms of policy violation by the 
contractors and improper documentation of accidents on site since no strict measure is 
taken against anyone who breach conformance to the regulating policy. The analysis of the 
data revealed that the cost of accident in those projects which implement Health and safety 
management in the construction site by investing 0.53%f the total cost of projects for 
health and safety programs they only over face 0.15% of the total cost of projects paid for 
accident while those projects which don‟t apply health and safety managements in the 
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construction site they paid 4.84% of the total cost of projects for accident which happened 
in the construction site. 
 The result showed that the projects contract amounts to cost of implementing of health and 
safety is 0.53% of the total project cost which is 81.5% coincide with the literature review 
that the cost of administering an H&S program. From the result, it is possible to conclude 
that due to the implementation of health and safety management in the construction 
projects it is possible to minimize the occurrences of accident in the construction projects.   
 The  implication of the result showed that, the cost of construction accidents amounts 
4.85% of total project costs which is 74.6% coincide  with  the literature review that the 
research conducted in the United States of America indicates the total cost of accidents to 
6.5 % of the value of completed construction and  which is 57.1% coincide with result in 
the UK approximately 8.5 % of tender price and also 100% coincide with the result in 
South Africa 4.3% -5.4% clearly we can observe a huge amount of economic saving can 
brought by implementing health and safety precautions, but beyond the cost benefits 
additional Benefits are achieved through avoidance of delays to the project, involvement in 
litigation and management effort in accident or incident investigations.  
 The low level of health and safety practice caused by fear of additional cost and negligence 
of employers shows that contractually particular health and safety issues such as cost are 
not properly addressed. Mostly health and safety costs are not included in bidding 
documents. Then contractor will not be able to give quotation for such expenses. 
Consequently, the belonging of the responsibility of the costs of construction safety is not 
known. In the meantime, construction worker and the economy of the country at large will 
suffer from it. The results show that contractors are majorly held for the responsibility of 
health and safety concerns. It is true that they are the major party in the industry. However, 
it does not mean they are the only party in the industry. Each and every party should be 
held accountable for its own responsibility. 
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5.2 Recommendation 
It is clearly shown that the road construction process is unhealthy and unsafe from the results of 
this research. There are a lot of works that should be done in straightening the path that the industry 
is following. The following points are recommended in order to properly manage health and safety 
in road construction projects which helps to minimize problems and create a healthy and safe 
working environment. 
 It is clearly shown in this research the client is not included healthy and safety costs in the 
bidding documents. Therefore, the client should consider healthy and safety item in the bid 
documents and Costs for PPE‟s measures should be explored and explicitly be part of 
tendering and Costing for the project implementation.   
 Contractors should make provision for safety and health when preparing bids. The 
provision for safety and health must be made competitive with the aim to compete with 
other bidders and to avoid a monetary loss. 
 To improve road construction occupational health and safety practice, all parties starting 
from clients, governmental bodies, contractors, consultants to workers must be aware ofthe 
problem first. These parties must take the initiation for the improvement. 
 The stakeholders should understand effective safety programs not only help to reduce 
construction site injuries and fatalities, but also lead to increased productivity and reduced 
construction costs. 
 The client should strictly flow the contractor must attached healthy and safety management 
techniques (methods) and the estimated cost in the company profile for evaluation purpose 
during bid processes. 
 Contractors should keep accident Registers at sites, and make record of all kind of 
accidents from minor damages to major and fatal accidents, and submit reports to relevant 
Authorities; failure to report is an offence. 
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 Road contractors could step up their health and safety performance in order to achieve a 
reduced construction cost through reduction in accident rates on site. 
 In this regard, the study suggests that the stakeholders especially the road contractors 
should look beyond the immediate cost of implementing health and safety policies and 
programs, rather focused on the aggregate value accruing from it which is both monetary 
and non-monetary. 
 Stakeholders should work on occupational health and safety procedure, providing proper 
training to occupation as health and safety procedure and wake available proper health and 
safety materials and equipment to reduce the cost payment to accidents.  
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APPENDIX 
Questionnaire 
My name is Tenaw Zewdu. I am a post graduate student at Addis Ababa Science and Technology 
University; I am doing my thesis for the partial fulfillment of a Master of Science Degree in School 
of Civil Engineering, Construction Technology and Management stream. The title of the research 
is “The Cost Implication of Introducing Health and Safety Management in Addis Ababa Road 
Construction Projects”. The research purpose is to Cost Implication of Introducing Health and 
Safety Management practices in the work environment in the road sector. Occupational health and 
safety (OHS) is generally defined as the science of anticipation, recognition, evaluation and 
control of hazards arising in or from the workplace that could impair the health and well-being of 
workers. The responsibility of construction occupational health and safety lies on all stake holders 
(clients, contractors, consultants and governmental bodies which usually represented by safety 
officers) of the industry. Safety officer or coordinator is a representative of the government, who is 
a trained professional on occupational health and safety, whose job is to control safety of sites in a 
workplace where 50 or above workers are involved. 
To meet the purpose of the study data collection from contractors, consultants and governmental 
body is essential. The data collected will only be used for academic purpose and any information 
you will provide will be kept confidential. Responding to each question carefully and honestly is 
very important in increasing the quality of the research which in turn will give an insight to the 
construction industry. 
I would like to thank you in advance for giving me your valuable time in filling this questionnaire. 
If you have any question regarding the questionnaire please feel free to contact me 
0911818747 
tenzewdu@yahoo.com 
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Part I: General Information 
1. Name of the firm or organization ___________ 
2.  Work place Head office  ____       Project  ____ 
3.  Educational Background High School ____  University Diploma  ____University Degree 
and above 
4.  In what field did you finish your education Civil Engineering, Construction Technology 
and Management Others, please specify, ____________________________ 
5.  How many years of experience do you have in the construction sector? __________ 
6.  Title of your current position _____________________________________ 
PART II: (more than one answer can be given) 
7. Do you have safety equipment in your construction site? __________ if yes how much 
costs do you invest to them? __________ 
8.  Have you over face any accidents in your project?__________ 
If yes what are the major types of accidents frequently occurring in your construction 
site(s)? 
               A. Fall from heights 
               B. Fall on same level (trips, slips  
               C. Struck by moving objects or vehicles 
               D. Foot and hand injuries 
               E. Caved in collapsed structures 
               F. Others specify _____________________ 
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                    And how much cost did the accident expenses your company? _________ 
9. What are the major causes of accidents occurring at construction site(s)? 
A. Lack of personal protective equipment 
B. Working conditions /environment 
C. Lack of knowledge on health and safety procedures 
D. Negligence/in appropriate working behavior 
E. Misuse of personal protective equipment 
F. Lack of leadership or guidance 
G. Others specify _________________ 
10. Do companies lack the implementation of health and safety practice? Yes_______ 
No_______. 
If yes, what do you think the main reason is? 
A. Negligence               C. Fear of additional cost 
B. Lack of awareness    D. Others, specify ______________ 
11.  What are the measures construction companies take to prevent accidents from occurring? 
A. Providing personal protective equipment  
B. Substitution (replacing a hazardous work method with less hazardous one)  
C. Isolations (isolating the hazards from the workers)  
D. Minimize the risk or hazard from the source  
E. Monitoring workers while they are doing their job  
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F. Others specify       
And how much cost do you invest to the above applicable to prevent accidents from occurring?  
        
12. Are safety equipment, safety insurance included, in the contract document of your current 
project?     
If yes how much percent is it with the total costs of the project?      
If no how do your company cover the cost of safety equipment and if any accident happen in your 
construction site?       
13. In your construction company is there any cost associated with health and safety 
performance?       If yes can you state the cost of:  
A. Cost of the total project:       
B. Cost of safety programs       
C. Costs in educating and training staff or workers      
D. Costs in enforcing and inspecting health and safety plan in a construction site    
E. Costs of commercial incentives        
14. Is there any cost overrun in your project due accidents happen?     
   If yes how much percent it increases the cost     .  
15. If any accident happened in your site which cause you might over face?  
A. Delay project progress  
B. Affect overall project cost  
C. Disrupt site activities  
D. De-motivate workers  
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E. Cost of corrective actions to prevent re-occurrence of accident  
F. Training cost for replacement  
G. Damages to plant  
H. Cost of work man‟s compensation  
I. Medical payments  
J. Insurance premium  
K. Costs of rescue operation and equipment  
L. Loss of function and operations income  
M. Payments for settlements of injury or death claims,  
N. Legal fees for defense against claims and increased insurance costs as major economic 
impact of site accident on construction companies.  
If possible, how much cost did you expense to them?       
             
              
16. Is there any cost implication of the perform once of health and safety management on road 
construction site. 
17. Is there any effect on the cost of the project due to the nonperformance of health and safety 
management on the road project. 
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Table 1: Questionnaire 
No     
Strongly agree Agree Disagree 
1 You r company has a written health and safety 
policy  
   
2 Your company implement the health and safety 
policy well before the commencement of 
construction  
   
3 Your company implement the health and safety 
policy well before the commencement of 
construction  
   
4 Your company assigns a designed health and 
safety personnel  
   
5 The consultant force your company to assign 
health and safety officer  
   
6 There is a governmental health and safety officer 
assigned to control and inspect site health and 
safety at your project  
   
7 The governmental safety officer inspect the site 
periodically  
   
8 Workers have adequate knowledge about health 
and safety practice  
   
9 Training is given to workers in order to protect 
themselves and other  
   
10 Workers are encourage to participate in safety 
implementation  
   
11 Workers are free to express their concern and ask 
for PPE  
   
12 Health and safety costs are considered at bidding 
or before signing contract  
   
13 The client is willing to reimburse health and safety 
costs  
   
14 Accidents are reported to the consultant and safety 
officer on time 
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Table 2: deals about assessment of health and staffs service in road construction industry. 
Null Hypothesis Response F % Test Revolve Decision 
Your company has written and 
safety policy  
Disagree  25 45.5 One 
sample 
binomial 
test 
0.590 Retain the 
Null 
hypothesis  
Agree  30 54.5 
Total  55 100 
Your company implement health 
and safety policy well before the 
commencement of construction  
Disagree  35 63.4 One 
sample 
binomial 
test 
0.059 Retain the 
Null 
hypothesis  
Agree  20 36.4 
Total  55 100 
Your company prepare health and 
safety risk assessment before 
construction  
Disagree  45 81.8 One 
sample 
binomial 
test 
0.000 Retain the 
Null 
hypothesis  
Agree  10 18.2 
Total  55 100 
Your company assigns a designed 
health and safety personal  
Disagree  35 63.6 One 
sample 
binomial 
test 
0.059 Retain the 
Null 
hypothesis 
Agree  20 36.4 
Total  55 100 
The consultant force your 
company to assign health and 
safety officer  
Disagree  16 29.1 One 
sample 
binomial 
test 
0.789 Retain the 
null 
hypothesis 
 
 
Agree  20 36.4 
Strong 
agree  
19 34.5 
Total  55 100 
Workers have adequate 
knowledge about health and safety 
practice  
Disagree  35 63.6 One 
sample 
binomial 
test 
0.059 Retain the 
null 
hypothesis 
Agree  20 36.4 
Total  55 100 
Training is given to workers in 
order to protect themselves and 
others  
Disagree  30 54.5 One 
sample 
binomial 
0.590 Retain the 
null 
hypothesis 
Agree  25 45.5 
Total  55 100 
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test 
Workers are encouraged to 
Participate in safety 
implementation  
Disagree  35 63.6 One 
sample 
binomial 
test 
0.59 Retain the 
null 
hypothesis 
Agree  20 36.4 
Total  55 100 
Workers are free to express their 
concern  and ask for PPE  
Disagree  19 34.5 One 
sample 
binomial 
test 
0.031 Retain the 
null 
hypothesis 
Agree  36 65.5 
Total  55 100 
 
health and safety costs are not 
considered at bidding or before 
sign contract 
Disagree 30 63,6 One 
sample 
binomial 
test 
 
 
0.003 
 
 
Retain the 
null 
hypothesis 
 
Agree  25 35.4 
Total 
 
 
 
 
 
the client is willing to reimburse 
health and safety costs 
Disagree 36 65.5 One 
sample 
binomial 
test 
0.031 Retain the 
null 
hypothesis 
Agree  19 34.5 
Total 55 100 
accidents are reported to the 
consultant and safety officer on 
time 
 
Disagree 39 70.9 One 
sample 
binomial 
test 
0.031 
 
 
Retain the 
null 
hypothesis 
 
Agree  16 20.1 
Total 55 100 
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Projects 
1. project 1 
Megenagna -wiha limat – Torhayloch Asphalt road Project Contract 1(IFH ENGINEERING) 
2. Project 2 
Bole Ayat  Asphalt  Main Road Project 
3.  Project 3 
Bole Summit Condominium Asphalt Road Project Lot 2 
4. Project 4 
Abune Petros pasters-wingat Asko Asphalt Road Project 
5. project 5 
Yeka Abado Condominium Asphalt Road Project LOT 
6. Project 6 
Lideta Tebel Wolo Sefer Gazebo Asphalt Road Project 
7.  Project 7 
Abune Petros RA- Autobes Tera-Lideta (North South) Road Project LOT1 
8. Project  
Jomo 3 Condominium Asphalt Road Project  
9. Project 9 
Megenagna -wiha limat – Torhayloch Asphalt road Project  Contract 2 in LOT 3&4 
10. Project 10 
T/Haymanot – Tewodros  Adebabay – Grand palace  Asphalt road Project   
11. Project 11 
Megenagna -wiha limat – Torhayloch Asphalt road Project  Lot 1 & 2 (Tidhar Excavation & Earth 
Moving LTD) 
12. Project 12 
Sidist Killo – Ferencay  Gurra Asphalt Road Project 
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13. Project 13 
Legetafo Wast Disposal Landfill Urban Road Construction Project 
14. Project 14 
Yerer Goro School –CMC Road at st. Michael- Kotebe Wendyirad School Asphalt Road Project 
15. Project 15 
Bole Summit Condominium Asphalt Road Project Lot 2 
